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The Embryo 
PIG 


Cleaner, and less expensive, 
than cat or rabbit, is the pig 
embryo which, because of 
similarity to human organic 
structure, has long been used 
in pre-medical courses. 


The full term fetal pig has 
a body length of from eight 
to tea inches. 
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Teaching Biology 


In addressing the American Science Teachers Asso- 
ciation in Philadelphia in December, 1940, Dr. Oscar 
Riddle, the famous biologist, presented some interest- 
ing statistics and made some pointed observations. 

Among other things he said, “Science is but lightly 
represented in the high school training of our youth. 
Part of the science which is taught there is poorly or 
shamefully taught. ... Since I am familiar with con- 
ditions affecting the teaching of biology I will cite 
evidence or illustrations from that science. . . . The 
evidence concerning the quality of much of the current 
teaching of biology is just now available from ques- 
tionnaires returned by 3,200 biology teachers in sec- 
ondary schools of the United States to a committee of 
which I happen to be the chairman. We cite the few 
following items .. . 
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“Only 53°¢ of 2,931 biology teachers who replied . . . 
said their special preparation was for teaching biology. 

“Only 69% of these teachers utilize rooms specially 
arranged for biology teaching. 

_“Most teachers indicate that their college courses in 
biological subjects did not properly equip them with 
the subject matter required in high school teaching. 

“From public schools of all American cities of more 
than 100,000 population, 50.6% of teachers report that 
their classes are oversized . .. 34 or more per class. 

“The graduate training of biology teachers in the 
rural schools of Michigan was 10° biology and 39.6% 
of professional education. 

“Outside of New York City, reports of 110 high 
schools in the state, 3, or 1 in 37, report no biology 
taught. 

“Of the 2,472 teachers who answered this question 
11.6‘ report that in their school a social study has 
replaced a biological study during the past 5 or 10 
years.” @ 
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Physies for Flyers 


By David Webster. Ph. D.. (Harvard University) 


EXECUTIVE HEAD, DEPARTMENT OF PHYSICS, STANFORD UNIVERSITY, CALIFORNIA. 


Students of physics, like everyone else, are in- 
terested in aviation. They may be flyers some day. 
Their study of physics might take on a new in- 
terest if the relationsh ip of physics to Aying were 
hrought to their attention. Here are some good 


pointers for the teacher. 


With the pe rmission of the author and the 
publisher, this article has been condensed from a 
paper read by Dr. Webster before the American 
Association of Physics Teachers at Seattle, and 
published in “Air Facts”, Vol. 3, No. 7, under 
the title “The Ground School of the Civilian 
Pilot Training Program.” 


Dr. Webster is a skilled aviator. In addition 
to his work in the Departme nt of Physics, he 
acts as Coordinator of Civil Pilot Training at 


Stanford Unive rsity. 


Showing the beginner the dangers of flying and how 
to avoid them is one of the primary functions of any 
good ground school. It is not the only one, by any 
means, because there is far more to skillful flying than 
mere safety, There is efficiency, smoothness, and accur- 
acy. To be merely safe, but even more to acquire skill 
in any reasonable number of hours in the air, a pilot 
must have the scientific training of a good ground 
school, particularly the part known as Theory of Flight. 


The need for science in flying contrasts rather strongly 
with the lack of such a need in driving a car. And it 
contrasts even more strongly with the popular belief 
that the chief need of the flyer is quickness of reactions. 


The reason for such a belief seems to be the news- 
paper accounts of accidents, which say so often that 
an airplane was flying along at a height of about a 
hundred feet and suddenly went out of control and fell 
to the ground. It is very easy for any reader of such 
reports to get the impression that an airplane must 
require equally sudden reactions by the pilot, most of 
the time, to keep it under control, much as a bicycle 
requires constant, even though subconscious, attention 
by its rider. 


The facts, on the other hand, are almost exactly op- 
posite to any such belief. Modern airplanes under nor- 
mal flying conditions are all inherently stable. Even 
if a gust of wind does strike the ship suddenly and 
make her jump, she will soon quiet down of her own 
accord, to steady flight, without your doing anything 
at all with the controls. Indeed you should never be too 
hasty about doing anything with them, because too 
much quickness of reaction can make a very rough ride 
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out of one that a more deliberate pilot would take 
smoothly. In some training ships, in fact, this point is 
impressed on the student’s mind continually by a big 
sign on his instrument board, consisting of just one 
word in big letters, RELAX! 


But how about those accidents where the ships have 
been reported to have so suddenly fallen out of con- 
trol? How can a stable ship do that? The answer is 
that she is stable, as stated above, under normal flying 
conditions, but that there are abnormal conditions in 
which she is anything but stable. The abnormal con- 
ditions all involve relative motion of the air at an angle 
to the wing chord so great that it cannot flow in smooth 
stream lines, but must break into eddies. Such condi- 
tions can be caused even in straight, level flight by 
closing the throttle too far and then maintaining level 
flight until she has lost speed too much. Such a loss of 
speed takes time; so to prevent it you do not need 
quick reactions, but you do need to know that it can 
occur, and to keep your mind at work when you make 
any such change of conditions as closing the throttle. 


The rule just stated applies equally well to flight 
that is not straight and level. In turns of short radius, 
for example, the critical speed at which instability sets 
in is somewhat higher than in straight flight, and if 
you make the ship skid, like a car on a wet road, the 
difference is greater. In gusty winds, also, or near the 
ground, the precautions against instability are some- 
what different. But in all such cases the way to be safe 
is to know the possible causes of instability and to 
possess foresight enough to use that knowledge in ad- 


vance, 


This foresight may be very hard for a man to acquire 
unless he has already made a good start by acquiring 
some of it long before the minimum age for certifica- 
tion as a student pilot. But the knowledge he needs 
here, of a part of the theory of flight, can be given in 
a good ground school to any student with collegiate 
intelligence. Here is where teachers of physics come 
into the program. Theory of flight, like most of what 
goes into pilot training, is good straight physics. 


Against other dangers, likewise, the prescription is 
almost always the same sort of compound of foresight 
and physics. For example, one of the other common 
types of accidents is that in which a pilot allows him- 
self to be caught by bad weather far from any airport, 
and can find no really safe place to land. He may some- 
times improve his chances even then, by theory of 
flight. If, for example, the only smooth ground in sight 
is not level, like an airport, but on the slope of a hill, 
and he takes time to think, the theory of flight will 
tell him to land uphill, and he will know what to do if 

Continued on Page Fifty-six 


i 
¢ 
7 
7” 
i 
| 
T 
| 
| 


for JUNE, I94I1 


Designing Scientific Apparatus 


e By William B. Warren 


DIRECTOR OF DEVELOPMENT, FISHER SCIENTIFIC 


Workers in science usually take for granted 
the apparatus with which they work. Seldom 
do they design or construct unless they are work- 
ing in new fields, for pieces of apparatus for all 


ordinary uses have long since been perfected. 


Pioneers have had to devise, to test, to manu- 
facture, and to supply. New apparatus appears 
on the market each year. This out-of-the-or- 
dinary story tells how it comes into existence. 
After you have read this article, even common 


apparatus may have a new interest for you. 


Illustrations by courtesy of the Fisher Scien- 


tific Company. 


World War Number One functioned as a potent cata- 
lyst to the American apparatus business. Before that, 
apparatus was almost entirely imported, and American 
suppliers performed only the duties of store keepers 
and importers. With the abrupt termination of the 
sources of supply, American enterprise stepped in and 
filled the gap. 


The present day major supply house has a duty to 
perform in aid of the advancement of science which re- 
quires that it be considerably more complex and better 
organized than a mere store. 


In this industry price is not the only consideration 
because one can obtain various qualities at the same 
price. Utilitarian value and prompt delivery are the 
important considerations. That source which renders 
the most complete and rapid service naturally becomes 
a leader. 


In order that an organization can fulfill the require- 
ment of speed, it must have on its shelves at a very 
minimum, ten thousand kinds of items in a variety of 
sizes and shapes. A really comprehensive stock con- 
tains closer to fifteen thousand different articles. 


It is one thing merely to say, “We have what you 
want,” and quite another to render a complete service 
which includes anticipating new needs and having on 
hand what the customer is going to need tomorrow. 
This is one of the several important functions of the 
development laboratory of a well organized laboratory 
supply house. Another is consultation with the cus- 
tomer to make certain that he is getting from among 
the many kinds available the exact kind of material 
that is best suited to his needs. A third is concerned 
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with the control of the quality of materials received 
and manufactured for eventual customer consumption. 


If one follows the course of the development of a 
new piece of apparatus it may be instructive. 


Let us suppose that reports from salesmen indicate 
that there is need for a new piece of equipment which 
is not available. The situation is discussed at length 
within the organization and with friends of the or- 
ganization in the particular field where this need is 
said to exist. If these discussions lead to a conclusion 
that the need is real and that distribution of such ap- 
paratus could be made on an economically feasible 
basis, a model or several models are constructed and 
tried out in the Development Laboratory. Such trial 
inevitably indicates possibilities for improvement, and 
these improvements are incorporated and tried out. 
When something worthy is finally available, it is turned 
over to some worker in the field for his trial and criti- 
cism. This leads to more model work and experiment. 
Eventually a finished model, which all agree is worthy 


of adoption, is completed. 


Conducting a chemical analys's with the Elecdropode. 
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Then comes one of the most interesting and trying 
phases of the whole job. Laboratory apparatus is not 
used in great quantity. The market is thin, and it is 
seldom possible to employ production methods so char- 
acteristic of modern American manufacturing organiza- 
tions. Conveyor lines are unknown in the industry 
Modern high speed manufacturing methods are capable 
of very economical operation only when a large num- 
ber of units is to be constructed. If a million of a thing 
are to be made, one can put one cent onto the cost of 
each and have the neat sum of ten thousand dollars to 
spend for complicated machinery with which to con- 
struct them at a very low cost. If twenty-five are to 
be made, little can be spent on such tools. The in- 
genuity displayed in the manufacturing branch of an 
apparatus supply house is wonderful to behold. The 
shop foreman must substitute his own experience and 


cleverness for the money he cannot spend! 


The types of apparatus constructed vary all the way 
from the most complex and specialized ones to the sim- 
ple but useful ones which in the aggregate save much 


time and annoyance for a great many workers. 


An example of the former, which has passed through 
all of the steps outlined above in the organization with 
which the writer is connected, is the Eleedropode. This 
is an instrument for chemical analysis by means of the 
dropping mercury electrode. It has a wide field of 
usefulness and great potentialities. Analysis, both 
quantitative and qualitative, for several ions at one 
time in as little as a small drop of solution may be con- 
ducted. The best concentration is in the range one one- 
hundredth to one ten-thousandth of an equivalent 
per liter! When the results have been obtained, the 
sample has been changed in no way and is available 
for further work. 

An example of the second kind is the Scoopula. This 


is a notably successful cross between a scoop and a 


spatula and is widely used as a tool for weighing out 
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samples of crystalline or powdered materials. It has 
the virtue that the powder will spill off only the front 
end, not off the sides as with a flat spatula. Construct- 
ed of a specially selected stainless steel, it retains its 
original smooth clean surface in spite of the obnoxious 


contacts it is bound to make during its useful life. 


A final, amusing, and sometimes embarrassing func- 
tion of a development laboratory is to answer questions 
which no one else in the organization can, or cares to, 
answer. There was the case of the man who wanted 
“tetrachloride” for spirit reading! He would not at 
first be content with carbon tetrachloride. He wanted 
“plain” tetrachloride! Eventually it turned out that 
spirit reading was reading through envelopes which 
had been rendered at least translucent by moistening 
with a volatile liquid such as carbon tetrachloride. By 
the time the dupe received his envelope back the solvent 
had, of course, evaporated. 


Again, there was the case of “the stuff that shines”! 


It took a considerable time over the telephone to dis- 
cover that the questioner was the mother of a small 
girl who feared to go to bed in the dark. The “stuff 
that shines” was luminous paint with which stars were 
to be painted on the ceiling of the room in an effort 


to allay these fears! 


Truly, there are no dull days in the development lab- 
oratory of a progressive laboratory supply house. © 


A Scoopula in use. 
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Values of High School Science Clubs 
e By Marie Knauz. M.A.. (University of Pittsburgh) 


DEPARTMENT OF BIOLOGY, PEABODY HIGH SCHOOL, 


In recent years we have published a number 
of articles dealing with Science Clubs because 
we are 80 thoroughly convinced of their value. 
Some of the benefits of club membership are 
plainly to be observed. Others are not easy to 
see or to measure. They are likely to be over- 


looke d. 


In this paper Miss Knauz gives concrete ex- 
amples. She talks about what clubs have done, 
not what they can do. You will find it inspiring 


reading. 


Teachers of science in general will agree with 
the writer that to the sponsor the Club should 
represent a professional duty for it serves a 
purpose no matter how small the club nor how 
little the approval of the rest of the school. 


At the Second Annual Science Clubs’ Sponsors’ Con- 
ference called recently by Dr. Karl Oerlein, State 
Teachers’ College, California, Pa., it was quite gener- 
ally agreed that science clubs play a significant part 
in the lives of their members, a part more frequently 
immeasurable than otherwise. But science clubs do 
present certain concrete examples of their worth. The 
following values, with instances drawn largely from 
the experiences of various Pennsylvania Junior Acad- 
emy of Science Clubs’ sponsors, illustrate this fact. 


Science Clubs Produce Important Scientific Results 

An unusually successful venture is described by Mr. 
C. C. Hall, Springfield, Illinois, in his story, “Messin’ 
Around with a School Club” (The American School 
Board Journal, vol. 10-1, No. 2). Mr. Hall relates 
the success of a working model of a sweet potato de- 
hydrating press made by White Oaks High School 
Science Club members. The press has been put on the 
market and promises a new industry in Texas! The 
sponsor, Gilbert Wilson, was the spark plug that kept 
the club members going. 

The Pennsylvania Junior Academy of Science's first 
Science Fair, held in the Buhl Planetarium, Pitts- 
burgh, in April, 1940, included over one hundred and 
fifty scientific projects by more than two hundred 
science club members. Altogether the projects repre- 
sented thousands of hours of work by amateur scien- 
tists to produce quite notable results. Nineteen awards 
were given in qddition to honorable mentions. The 
major prize-winning exhibit, “The Lift of an Airplane 
Wing,” was submitted by Richard Walton, Verona, 
Pa. He was awarded a week at the New York World’s 
Fair. 
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H. C. Wimmer, Altoona High School, Pa., states: 
“IT am definitely convinced that science clubs play a 
very important role in the development of secondary 
school pupils because they are scientists at heart. Why 
not give them a chance to show what they can do? 


A busy boy or girl is always a safe boy or girl! 


“Janet Gift made a collection of almost all the 
mosses of Pennsylvania and identified them. Her work 
was not merely library work. It resulted in her be- 
coming quite expert on mosses. Although specializing 
in commercial art at Duke University, she is contin- 
uing there her interest in mosses as a side line. 


“Marcella Wingert did very thorough work in photo- 
micrography, an account of which was published in 
the Science Teacher. She took photomicrographs of 
crystals and later made small lantern slides. She had 
a very complete collection of these slides when she was 
graduated. She is at Bucknell University now and is 
still taking pictures of crystals in her spare time.” 


“Creative power reveals the human race at its best 
and incidentally gives the greatest satisfaction in life.” 


Science Clubs Lead Some Members 
to a Life Work 

Zena M. Hunter, Chester, Pa., states: “In several 
cases, a science club program assignment has inter- 
ested students in some phase of science which they 
have continued to follow. For example, one boy was 
a member of a group who demonstrated polarized light 
to the club three years ago and now, in college, is 
associating himself with a research project in polar- 
ized light that is being carried out by the college. 
Another boy became so interested in minerals through 
going on mineral trips with the science club that he 
is now enrolled in a mining school. Other youngsters 
who have been out of school for several years still are 
following mineral collections as a hobby. A project in 
making models to show atomic structure started a bril- 
liant girl on a highly successful science career that 
is leaning steadily toward theoretical physics and 
chemistry.” 

Mae Weber Smith, Taylor Allderdice High School, 
Pittsburgh, states: “Pursuing individual projects with 
some guidance but no interference scems to be most 
helpful to the student in vocational decision. Jack’s 
club work was all dissection and skeletal mounts. Now 
in his first year of pre-medical school his outstanding 
ability has won for him the high regard of his in- 
structors and an offer as assistant for the coming 
year in that field. 


“Webb had no apparent talent but had a consuming 
interest to join and see what it was all about. With 
misgivings he was admitted. Attentive, quiet, but 
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filled with curiosity, he soon discovered jars of speci- 
mens that needed to be properly mounted, and he set 
about the task painstakingly. Contributions made at 
odd intervals and set away hastily were brought forth 
and mounted equally as well as available commercial 
ones. A jar of sandworms became a row of six shiny 
specimens. A jumble of leeches was separated and 
each displayed correctly in its own bottle. He made a 
workable set of kelp mounts, each on its own glass 
slab on a jar, from a mass of seaweed brought in 
from a fish market where it had been used in packing 
fish. Thus Webb is proving of real value to the club 
and the school. An effort will be made to determine 
the worth of the membership to him as an incentive to 
increased effort and as a factor in deciding upon some 
worthwhile vocation. 


“Marvin spent hour upon hour in studying and ex- 
perimenting with all kinds of micro-organisms in the 
Club laboratory. He fished for them, stained them, 
photographed them and all but ate them. He set up 
his own laboratory at home, and carried test tubes and 
petrie dishes daily in his pockets. He made an incu- 
bator in the school shop to keep his micro-pets at the 
proper temperature. For three years (the maximum 
length of time anyone can belong to this club) he 
feverishly pursued his allotted tasks, always taking 
time, however, to assist other members or to explain 
his findings. 


“Whatever else he might have intended to study 
was lost in his ambition to become a doctor and he 
is now in his second year of the pre-medical course. 
To the club he contributed his incubator, special lights 
of his own construction, and a good collection of well 


made microscope slides.” 


A former Peabody Biology Club president now en- 
rolled as a sophomore in his university with a definite 
goal toward entomology has more than one thousand 
insects in his present collection. 


Zena M. Hunter states: “Our trips to industrial 
plants have served to direct the interests of students 
to specific vocations. I know of two people so specifi- 
cally directed into the rayon industry, three into the 
steel industry, and several into the oil industry.” 


Science Clubs Develop Leadership 


In the present age of confusion in policies of gov- 
ernment the citizens of tomorrow must needs develop 
good leaders. Comparatively few classrooms produce 
leaders. Leadership teaches initiative, responsibility, 
adaptation. It is that of which every good club mem- 
ber dreams and comparatively few see it realized. For 
that few the science club’s existence is justified. 

A former Peabody Biology Club president is now 
president of a science club in the university in which 
she is enrolled. 

Mae Weber Smith states: “Frequently the benefits 
of a science club are not scientific. Feeling that Rich- 


ard had latent ability as a leader and presiding officer 
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the sponsor subtly had him elected president of the 
science club, a position that he filled with dignity, 
poise, and charm. He confessed that for the first few 
meetings the office caused weakness of the knees and 
shortness of breath, neither of which was apparent. 
His fine personality and sociability were great as- 
sets to the success of the club for the entire year he 
presided. He overcame hesitancy, could speak easily 
without preparation, and presided capably at the an- 
nual convention of the Junior Academy of Science 
and the regional convention. When outside speakers 
came to address the club, his skillful introduction of 
them could be depended upon. But it was to Richard’s 
parents that the extent of his development was most 
apparent. They were generous in expressing their 
recognition of the worth of the club to him and espe- 
cially the values of the responsibilities he assumed and 
discharged as president. He is now a college fresh- 
man in science. 


“Leo is now in his third and last year of sci- 
ence club. Repeatedly his parents have declared it is 
the only subject or activity in high school in which he 
has shown a keen interest. The club has furnished a 
nucleus for Leo’s pursuit of scientific interests that 
are entirely due to the organization. He has found 
great satisfaction in the study of protozoa, the making 
of microscope slides, and his position as secretary of 
the club. In turn he has served the club well in taking 
an active part as a member of the social committee, 
program committee, and transportation committee for 
trips. The science club is the only worthwhile thing 
to Leo. That feeling has developed because of the 
development of his leadership and initiative powers.” 


Science Clubs Make Better Science Students 


Zena M. Hunter states: “The necessity for careful 
planning, accurate knowledge, and simplified procedure 
in presenting a demonstration to the club has upon 
several occasions produced a marked effect in the 
growth of youngsters as science students. I can re- 
member several instances where good but careless stu- 
dents improved markedly in technique.” 


Science Clubs Develop Loyalty 


Zena M. Hunter states: “The science club, more 
than most, seems to develop a lasting loyalty, for 
many of our graduates who have no other ties with 
our school come back to the science club after-school 
activities, or ask to go on science club trips. A former 
member now in medical school has initiated several 
trips with small groups. Former members have come 
to me to discuss programs that they have encountered 
‘after they graduated. One or two have come back to 
give programs themselves, one particularly excellent 
one being on the building of ships. There is a closer 
loyalty among our members when they see that their 
representatives stack up most favorably against rep- 
resentatives from other schools.” 

Continued on Page Fifty-nine 
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Lead. a Basie Natural Resource 
Part If - Lead Pigments a 


@ By F. E. Wormser. E. M.. (Columbia University) { 
SECRETARY, LEAD INDUSTRIES ASSOCIATION, NEW YORK CITY. bs 


This article is a companion to the paper of the group of processes may be classified as corrosion i, 
same name published in our September, 1940, methods, another as precipitation methods. 


issue. Highly refined pig lead is the raw material for white 
lead manufacture. One standard grade of pig lead 
derives its commercial name, corroding lead, from the 
fact that it is of high purity and used to a great ex- 
tent to make white lead by the corroding processes. 


In the present article, Mr. Wormser describes 
four useful corrosion and precipitation methods 
for the industrial production of white lead, one 


of our most important lead compounds, which 


forms the basis of many paints. The chemistry The corroding processes rely for their effectiveness on 
of the manufacturing processes is not over- creating, artificially, conditions which cause the chem- > 
looked. ical corrosion of the metal lead, the resulting corro- i 
sion product being white lead. Since lead is highly 
resistant to corrosion under normal conditions, these 
ethyl lead are discussed and their chief uses artificial conditions must meet a number of require- 
enumerated. ments, and even then the change takes a long time to ie 
* accomplish. 
The Dutch Process was really invented in Venice. 
It is the oldest and still the most widely used method i 
The manufacture of white lead forms one of the of manufacture. In fact the ancient Egyptians, S 
most important outlets for the metal, lead, which is Greeks, and Romans knew white lead at least 2,000 bs < 
so widely mined in the United States. In fact, it is years ago, and made it by a process similar in prin- 
the largest single use for newly mined lead because ciple, by corroding lead with vinegar. rt 
the manufacture of storage batteries, which actually In the modern Dutch Process, pure metallic pig 
consumes the largest amount of lead, derives a large lead is first melted and cast in a continuous series of 1 | 
part of its supply from old batteries and other second- molds into thin perforated discs or “buckles” about 
ary sources. White lead manufacture requires more 5”-6” in diameter. Ten to 14 of these buckles are 
than 150,000,000 pounds of lead annually. placed flat, one on top of the other, in an earthen pot. 
Therefore, white lead is of i 
great importance to the 


more than that, it is of 
prime importance to the 
paint industry as well. It is 
the basis for practically all 
good exterior paints, except 
the very dark colored ones, 
and it is also used exten- 
sively for interior painting. 
While most white lead goes 
into paint, it is used, too, in 
glazing pottery and enam- 
eled ware, in putty, and in 
various other ways. 

What is commonly known 
as white lead, or basic car- 
bonate white lead, is actually 
the hydrated basic carbonate 
of lead. Its chemical for- 
mula is 2PbCO,.Pb(OH).. It 
is a fine white powder manu- 
factured in this country by 
several processes, all of 
which, however, fall into two 
general classifications. One 
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The pot is smaller at the bottom than the buckles so 
that the buckles rest on a shelf a little above the 
bottom. The bottom of the pot thus forms a cup into 
which weak acetic acid is put, but the acid does not 
come into contact with the lead. 


A layer of tan-bark about 20” thick is spread over 
the floor of a large bin or room, and wet down with 
water. The pots are placed in close rows on top of 
the tan-bark, and the acid and buckles are put in them. 
Tan-bark is also banked around the outer edges against 
the walls. A rough plank flooring is laid over the 
pots, and layers of tan-bark, pots and flooring are re- 
peated to a height of 20 ft. or more. Square wooden 
pipes penetrate down to the bottom of the stack as 
ventilators and heat controllers. 


The tan-bark ferments, producing heat (up to about 
180° F.) and carbon dioxide. The heat causes the 
acid in the pots to give off fumes which pass up 
through the perforations of the lead buckles and attack 
the metal. The acetic acid, oxygen from the air, car- 
bon dioxide, and moisture react with the lead to form 
the basic carbonate, but it takes from 90 to 120 days 
before the reaction is complete. 


This action proceeds from both outer surfaces of 
each lead buckle toward the center, leaving perhaps a 
slight core of metallic lead in the now white buckle. 
The stack is stripped by removing the plank flooring, 
shoveling up the tan-bark, and emptying the white 
lead buckles into chests lowered into the bins by elec- 
tric cranes. Dust is kept down by fitting the chests 
with suction pipes that draw any dust into a dust 
collector. 


The white lead is separated from the larger par- 
ticles of metallic lead that remain in the buckles by 
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tightly covered beaters, rolls and screens. The metal 
thus separated goes back to the melting kettle to be 
cast, with more pig lead, into new buckles. The white 
lead, however, mixed with water is ground exceedingly 
fine in mills having a series of revolving grinding 
stones. At this point the white lead-water mixture 
looks like milk. So that only the finest particles of 
white lead get into the finished product, the mixture 
then passes through drag boxes and rake tubs. The 
fine particles float from one unit to the next, while 
the coarser particles settle and are returned for fur- 
ther grinding. Finally the mixture is screened through 
silk bolting-cloth having 27,000 holes to the square 
inch. 

The suspension of fine particles is then allowed to 
settle and most of the water is drawn off. The re- 
maining paste is dried on steam-heated pans and only 
white lead remains. If the commonly used white lead 
and oil is desired, however, the white lead may be 
mixed with linseed oil in a mill which blends them 
thoroughly. Another method makes use of the great 
affinity of linseed oil for white lead. Instead of the 
final drying, linseed oil is added to the white lead 
water paste in a tall, slender mixer in which paddles 
revolve. After a while the oil completely replaces the 
water, which is drawn off. A further grinding is then 
given the white lead and oil paste between burrstones 


or in roller mills. This phenomenon wherein oil re- 
places water, the great affinity of linseed oil for white 
Continued on Page Fifty-eight 
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The Flag of Switzerland 


@ By Jean Piceard,. D.Se.. (Swiss Institute of Technology) 
DEPARTMENT OF AERONAUTICAL ENGINEERING, UNIVERSITY OF MINNESOTA, MINNEAPOLIS, MINN. 


What is it? 

Geometrically, it is “one white square with four ad- 
joining equal white squares on a red field.” 

Archeologically, it is “one of several forms of a sym- 
bol of mythical origin, the so-called cross found among 
many prehistoric people.” (One of these several forms 
is, of course, the too well known swastika of pre- 
Columbian America and of old heathen Germany.) 

Historically, it was taken from the coat of arms of 
one of the original Swiss states. 

Spiritually, it is far more. It is the living symbol of 
all for which our Christian civilization stands. It is 
the symbol of the only religion which wants to, and 
which eventually will, abolish war altogether. 

I was told frequently, and as late as August, 1939, 
by my French friends and even by Swiss friends of 
French origin, that it was a shame for Switzerland to 
have remained neutral from 1914 to 1918. They do 
not know history, or they do not understand it. 

Every country has black spots in its history, wars 
of aggression and useless cruelty. The old Swiss had 
not been satisfied in protecting their hearths, they had 
ventured far into Burgundy. They beat and killed in 
battle the proud Charles the Bold when danger of in- 
vasion no longer existed. They had fought a war of 
conquest in the Valley of the Po and had ended it only 
when they were beaten at Marignano. But in 1815, 
they were given their final boundaries and they prom- 
ised to stay neutral forever. They established their 
own little Monroe Doctrine well within their borders. 
They have kept these obligations from 1815 till now, 
and they pray God to help them to keep these prin- 
ciples of peace forever. They have twice refused to 
annex conquered territory when this was suggested to 
them by victorious or by beaten neighbours. 


In printing this article, written by a world- 
famous scientist, the Science Counselor strays 
from the field of science for almost the first 
time in its history. 


There is a good reason. 


Everyone who reads this simple story will 
understand why we feel that its publication in 
this journal at this time is both appropriate and 
desirable. 


The Swiss Confederation was formed out of a loose 
alliance of several states. In the old battles each con- 
tingent had fought under its own flag, but when their 
union became stronger and stronger they had to decide 
which would be their national flag. They could have 
chosen the powerful Bull of the State of Uri, or the 
mighty Bear of Bern, or several other symbols. They 
adopted the cross of the State of Swytz, a white 
square with four adjoining equal white squares on a 
red field. In the old flag of Swytz it was a small 
cross in the upper left field. Now it became the center 
of the new flag. The Swiss remembered that through- 
out history they had won their battles after kneeling 
for prayer. 


Switzerland is a very small country. Nevertheless 
a symbol derived from the Swiss flag is the Red Cross 
which flies as an emblem of mercy and of love over all 
battlefields throughout the world. It was adopted in 
the year 1864 when the Swiss citizen, Henri Dunant 
and his friends founded the International Red Cross 
in Geneva, Switzerland. In this form the Swiss flag 
has won a victory far greater than the victories of 
Morgarten, of Sempach, of Murten, of Nancy and 
many others, greater also than a victory at Marignano 
would have been, had the Swiss won that battle. 


No recruiting of mercenary contingents for foreign 
armies is now allowed in Switzerland, and the Swiss 
flag has disappeared since 1815 from all battlefields. 
But the symbol of the Swiss flag, the International 
Red Cross Flag, has conquered the heart of all man- 
kind, wherever Christians live,—and fight. 


The Swiss have several Christian religions but only 
one cross, the cross of Christ. They have four na- 
tional languages of equal right. Their flag bears a 
cross with four arms of equal size. They have dis- 
cussed, rather bitterly sometimes, if these four arms 
should be squares or “rectangles one-fifth longer than 
wide,” but they have never discussed the equality of 
the four branches. 

Continued on Page Fifty-seven 
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Glassware for the 


By Moran 


COUNSELOR 


THE SCIENCE 


Laboratory 


TECHNICAL MANAGER, KIMBLE GLASS CO., VINELAND, N. J. 


This is a timely article. 


In the not distant past most of the glass- 
ware used our laboratories from Eu- 
rope. Now it is made in America. The lessons 
learned during the first World War have not 


been forgotten. 


After the writer discusses the glass situation 
in general, he gives the composition of the more 
common types and describes the method of 
manufacture. He tells how glass tubing is 
drawn and worked, how pieces of apparatus are 
made by pressing or blowing, and how they are 


calibrated and the graduations engraved. 


He re is information not re adily acct ssible to 


the worker in the laboratory. 


Prior to 1914 the greater part of the chemical labo- 
ratory glassware used in the United States was im- 
ported from Germany and from Bohemia, then a prov- 
ince of Austria. Immediately upon the declaration of 
war, imports were cut off, and a very serious shortage 
of glassware existed in this country. This was not 
completely overcome until late in 1918. 

The chief reason for the non-existence of a domestic 
industry at that time was the fact that educational 
institutions and others, not operated for profit, were 
able to import glassware free-of-duty. Since over 
half the amount used went for such purposes, there 
was little incentive for American glass makers to enter 
the field. 

Many of the older chemists had spent their post-grad- 
uate days in one or other of the German universities 
and had become accustomed to the products of the 
European makers. Naturally, when they returned to 
America they insisted upon having apparatus with 
which they were familiar. This, too, favored imported 
apparatus. 

The manufacture of laboratory glassware in this 
country was restricted mostly to special research pieces, 
and to a very limited number of other items which were 
of such character and were used in such quantities that 
semi-automatic production methods could be used. 

$v the middle of 1915, stocks in the hands of im- 
porters and users had been practically exhausted. Yield- 
ing to insistent demands, several of the larger glass 
manufacturers undertook to supply the necessary appa- 
ratus. The most important of these were the Corning 
Glass Works, MacBeth Evans Company, H. C. Fry 
Glass Company, Libbey Glass Company, Whitall-Tatum 
Company, and the Kimble Glass Company. All these 
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firms produced beakers and flasks. Kimble, already 
familiar with calibrating procedures through many 
years of experience in the manufacture of Babcock 
fat-testing glassware for the dairy industry, also began 
the development of a full line of volumetric apparatus 
and tubing products. In the latter field, the few oid 
established glass-blowing shops also aided greatly. 

After the war was over, imports from Europe and 
from Japan began to recapture the American market. 
However, the essential nature of the domestic industry, 
particularly in its relation to national defense, had been 
conclusively shown, and a sufficient tariff was provided 
in 1922. At the same time the duty-free provision for 
eleemosynary institutions was dropped. When a general 
tariff revision was made again in 1929, protection for 
the domestic industry was retained. 

How farsighted the Congress was has been demon- 
strated during the past year. The present European 
conflict has created no shortage, and the very few items 
not being made here in 1939 have already begun to 
appear on the market in quantity. The organized in- 
dustry has easily designed the necessary machinery 
and provided the additional facilities for manufacture. 


Had there been no domestic industry in 1939, and 
there would have been none without tariff protection, 
conditions would have been much worse than in 1914. 
Industry has replaced the rule-of-thumb methods by 
precise control, and the health of the nation is guarded 
by innumerable laboratory workers. The national de- 
fense program could not proceed without laboratories. 
Scientific apparatus would have been the greatest “bot- 
tleneck” of all. 

At the hearings in Washington, before the Congress 
passed the tariff act of 1922, representatives of the 
scientific apparatus manufacturers stated that $17,000,- 
000.00 had been expended in development work during 
the world war, and promised that this work would be 
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continued. Figure 1 illustrates how this promise has 
been kept in the field of volumetric glassware. The top 
curve shows the percentage of ware submitted to the 
National Bureau of Standards between the years 1910 
and 1932 that fulfilled the rigid requirements for de- 
sign and workmanship, while the lower curve gives the 
percentage that met the accuracy requirements. The 
improved quality of the apparatus since 1922 is ap- 
parent. 


Other noteworthy advances in the field are improve- 
ments in the uniformity of heating glassware, the de- 
velopment of Corning “Vycor” glass containing 96°; 
silica, and the successful application by Kimble of fused 
glass fillers in the etched lines and numbers of volu- 
metric ware. Assurance of a market has also encour- 
aged the development of automatic methods for re- 
working tubing, such as the production of test tubes. 
Automatic lining and numbering machines for volu- 
metric ware have been invented which eliminate acci- 
dental errors in the spacing of subdivisions and in 
placing the numbers referring to these lines. 


Types of Glass 


The glasses used in the laboratory apparatus are di- 
vided usually into two classes, soda-lime and borosili- 
cate, although the better soda glasses contain some 
boron, and the borosilicates, some alkali. Sometimes 
these types are also called “soft” and “hard”, taken 
from the glassblowers’ habit of classifying glasses ac- 


Glass SiO, Na,O K.O 


Old German soda-lime glass 74.1 15.1 0.6 


German borosilicate (1916) 


American soda-lime glass (1940) 


American boresilicate (1940) 


American borosilicate (1940) 


cording to the ease with which they can be softened 
by heat. Actually, there is little or no difference be- 
tween them in abradability. The accompanying table 
gives data on some of the more important glasses of 
both classes. 


The soda-lime glasses are easy to work over gas 
flames and to etch. At the same time, they exhibit 
good resistance to the actions of chemicals and weath- 
ering. Thus, they are the first choice when fabricating 
apparatus which will not be highly heated or which 
must be provided with etched calibrations. A further 
advantage in the latter case is the rough surface pro- 
duced by acid etching. Colored fillers stick more easily 
to such a surface than to the smooth surface produced 
by etching a borosilicate. 


COMPOSITION OF GLASSES. 


Borosilicate glasses are used in the production of 
apparatus which will be exposed to direct heat or to 
sudden temperature changes of some magnitude. Good 
borosilicate glasses also possess a high degree of re- 
sistance to chemical attack. 


The complexity of the formulas shown is not acci- 
dental. There is some resemblance between the older 
German compositions and those used now, and the older 
mixtures undoubtedly served as starting points in inves- 
tigations of the effect of each constituent. Present com- 
positions, however, have been arrived at after ex- 
haustive and expensive experimental meltings. Start- 
ing out with definite ideas as to what final properties 
the glasses must have, long series of minute changes 
were made and the behavior of the resulting glasses 
studied. The problem is further complicated by the 
fact that increasing the percentage of some oxides 
does not result in constant increase in the desirable 
properties they are supposed to confer. For instance, 
increase of boric oxide in glasses decreases the temper- 
ature required for melting and also improves the chem- 
ical durability. However, with borosilicate glasses of 
one type, 12-15% boric oxide imparts maximum dura- 
bility, glasses with higher percentages being increas- 
ingly less durable. 

Manufacture 

Two systems are used to transform the raw batch into 
finished molten glass; pot melting, and tank melting. 
Soda-lime glasses can be produced either way, but for 


MgO CaO BaO Al,O + Fe,O 


0.2 6.9 1.84 


borosilicates, the tanks are almost a necessity because 
of the higher heat required and the greater attack of 
the batch on the clay containers. 


Glass melting pots are made of special refractory 
clays selected for their resistance to attack by the 
batch and the glass. Formed by hand and cured for 
months before use, they are heated to 2600°—2700° F. 
in small ovens just before introduction into the furnace. 
The furnaces are of many types, holding from two to 
ten or more pots. The pots are bricked into the furnace 
so that only the single opening is visible. Fuel oil, 
natural gas or producer gas is used for heat, depend- 
ing on the location of the factory. Temperatures are 
about 2650° F. The melting operation requires about 
thirty-six hours, 


FORTY-THREE 


: 


i 
| 
| 
] 
2 
| 
66.0 8.1 6.0 | 1.4 8.0 | 10.0 
es 67.9 14.7 1.3 1.0 5.5 2.0 3.0 1.4 - oat 
75.0 6.3 0.6 2.2 5.5 9.5 : 
| 
4 


Tanks are of many designs. In general they are di- 
vided into two parts, a melting end, covering about 70°. 
of the area, and a refining end. Large blocks, made of 
selected clays held by binders or fused into one piece, 
are butted together to form the side and bottoms. 
Silica brick are used to form the crowns. Either a 
wall with a hole at the center near the bottom or a 
floating clay dam separates the two parts, in order to 
hold back scum from the refining end. This scum may 
result from the interaction of the batch, but usually it 
is a decomposition product of the action of the batch 
or glass on the walls of the tank. The batch is fed in 
at the rear of the melter, and either flows out of the 
refiner into forming machines, or is gathered like mo- 
lasses on the end of a pipe by the glassworker. Accord- 
ing to the type of glass being melted, temperatures may 
vary from 2550° to 2900° F. in the melting end, with a 
decrease of 200 400° F. in the refiner. The melting 
process is continuous, batch being fed in at regular in- 
tervals. The same fuels are used as for pot melting. 
The combustible is fed to the furnace with the correct 
amount of air. It burns just above the level of the 


batch and glass. 


The corrosive action of the batch and the glass on 


the clay containers has been mentioned. Melting pots 
have a wall thickness of 4” to 6”, while tank blocks 
are 10” to 12” thick when new. After 50 melts or so 
the pot wall is reduced to about 1'2”, and holes are 
sometimes eaten all the way through and the pot must 


be discarded. In a tank furnace there is much less area 
of clay in contact with the glass, and a corresponding 
increase in the life of the furnace. Some tanks have 
lasted over 24 months before the clay has been eaten 
away. Usually, tank linings are renewed when the 
blocks are reduced to about 2” to 4” at the point of 
greatest attack. Figure 2 shows the appearance of 
the interior of a tank which has been shut down for 
repair after drawing out the glass. The glass level 
was about 1's” from the top of the vertical course of 
block. The erosion is most severe just below this 
point, the 12” thickness being reduced to about 4”. The 
vertical lines in these blocks were caused by the cur- 


rents of glass. 
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Pressing and Moulding 


Laboratory apparatus may be classified into two 
general groups: articles produced from molten glass 
by pressing into shape or by blowing in a mould, and 
articles made from tubing. Some pieces, of course, are 
composed of parts made by both methods and sealed 
together later. 


A pressed object is made by dropping molten glass 
into a cup and forcing the glass against the sides by 
means of a plunger brought down against the top of 
the glass. If the glass article is to be hollow, the 
plunger is constructed so that it enters the glass. This 
is the method used to make the bowls of modern chem- 
ical funnels, so that the inner angle of the bowl] will 
be exact. The molten glass may be fed into the cup 
by an automatic device attached to the furnace and 
regulated to deliver successive gobs of identical size, 
or it may be transferred from the furnace on the end 
of a rod by a workman. 


Similar methods are used to obtain the glass needed 
for a piece blown in a mould. In the case of the mechan- 
ical transfer, the plunger is replaced by a head having ¢ 
hole in the center. Compressed air is forced through 
this opening to blow the glass against the mould. Few 
pieces of laboratory apparatus, however, are produced 
in sufficiently large volume for mechanical schemes to 
be economical, the glass usually being withdrawn from 
the furnace by a workman using an iron pipe about six 
feet long. The pipe is dipped into the bath and slowly 
turned until the “gatherer” judges that the correct 
amount has been obtained. Then the pipe is withdrawn 


While the gatherer may do some preliminary shaping 
of the gob of glass, usually he hands the pipe over to 
the blower immediately. The latter proceeds to swing 
the glass on the end of the pipe to elongate it, rolling 
it on a polished iron plate or otherwise working it into 
the approximate shape of the finished article. Finally, 
he inserts the glass into the open mould made of two 
halves fastened to a hinge. The mould is closed me- 
chanically or by a boy, and the man blows through the 
pipe so that the glass takes the shape of the inside 
of the mould. 


Some idea of the judgment required of the gatherer 
in taking up the glass and of the blower in shaping 
it so as to distribute the glass, working any excess 
back onto the pipe, can be obtained by reflecting that 
there is only about one-eighth of an ounce possible 
tolerance in the weight of a 500ml. volumetric flask 
if it is to hold the correct amount. A _ well trained 
group will produce 95% to 100 good flasks consist- 
ently throughout a working day. 


The bases of cylinders and similar objects require 
an extra operation. After the bedy has been blown, 
the blower opens the mould and hands the pipe with 
the glass still attached to another workman called a 
“gaffir’. The latter holds the pipe upsidedown and a 
second gatherer deposits molten glass on the bottom of 
the cylinder. The gaffir then kneads this glass to the 
main body, at the same time forcing it into a form 
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which gives the correct shape to the foot. After all 
forming operations are completed, a cold iron is touched 
to the glass at the end of the pipe, causing the glass 
to break away from the pipe. The glass is immediately 
put into an annealing furnace in order to remove the 
strains caused by the various sudden heating and cool- 
ing operations. The glass nearest the pipe is later 
removed from the object by sawcutting, use of a hot 
wire or narrow flame followed by application of a cold 
object at the heated point, melting off by means of a 
circular flame, or by cutting with a diamond. The top 
is then given whatever finish is desired, 


Tubing 


One of the main reasons for the remarkable improve- 
ment in recent years in laboratory apparatus made from 
tubing has been the use of machine-drawn tubing. For- 
merly, a workman would obtain a quantity of molten 
glass on the end of a pipe, attach the bottom of the 
gather to a flat iron plate with a rod fastened to the 
other side, and draw the glass into a long tube by 
walking away from the plate held by a second worker. 
Even with very skillful workmen there were large vari- 
ations in each draft. The men were paid for all tubing 
drawn within plus or minus 1's or 2mm. of the size 


desired. 


Several mechanical methods for making tubing are 
now in use. The best known is the Danner tube draw- 
ing machine, developed by the Libbey Glass Company 
during the last war. In this system, glass from the 
refining end of a furnace flows onto a rotating hollow 
clay cylinder located in a small auxiliary furnace placed 
next to the refiner. Air is blown into the rear of the 
cylinder and the glass is drawn in a continuous tube 
from the front end by the Danner machine. The ma- 
chine is located about 125 feet from the cylinder to 
allow the tubing to cool sufficiently to become rigid be- 
fore reaching the revolving jaws of the drawing device. 
At the machine, a cutting wheel severs the tubing into 
pieces having a convenient length of four or five feet. 
With this machine much greater uniformity of diam- 
eter, roundness, and wall thickness can be obtained than 
by any hand method. 


The manipulation of glass tubing by softening in a 
gas flame and reshaping to form bulbs, make seals and 
bends, is familiar to most laboratory workers, so that a 
description of the various steps will not be given here. 
The tools used are quite simple and have not changed 
greatly for many years. Noteworthy improvements 
have been made, however, in the types of fuels and the 
burners. In Europe, the earliest fuels were fat and 
liquid butter, used with a wick. Coal gas, burned in 
an old fashioned Bunsen burner, came next. Later still, 
the use of a foot bellows gave compressed air for a 
simple blast burner. Similar schemes were used in 
this country also. Compressors, of course, are now 
used to supply air, while the list of fuels includes nat- 
ural gas, mixed gas, liquefied refinery gases, and acety- 
lene, in addition to coal gas. For glasses with high 


softening points, oxygen is needed to obtain a_ suffti- 
ciently hot flame, and special burners have been devel- 
oped for this purpose. 


Annealing has been mentioned in conneciion with 
articles made from molten glass. It is necessary to 
anneal tubing products also in order to eliminate break- 
age. 


So far we have discussed the methods used to pro- 
duce ungraduated laboratory apparatus. If such appa- 
ratus is to be calibrated, a further series of operations 
must be performed. First, the correct volume must be 
marked off on the glass by a thin paint mark or by 
scratching with a file. Then the outside of the glass 
is coated with wax and the desired lines and inscrip- 


tions are cut through, exposing the glass. Dipping ina 
solution of hydrofluoric acid contained in a lead tank, 
etches the exposed glass to a depth of approximately 
Described in this way, the job seems easy. 
Actually, however, there are innumerable precautions 
and safeguards necessary in order to produce accurate 


0.1 mm. 


apparatus at a reasonable price. 


In the first place, the calibration must be done accu- 
rately and rapidly. A good 50 ml, burette, subdivided 
in 0.1 ml., retails at $1.70. Ordinarily, when the user 
wishes to check the accuracy of such a burette he 
will weigh the volume of water delivered at least at 
five points, getting two values for each point. This 

Continued on Page Sixty-one 
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Science Protects Our 


@ By Dona Gene Moberg 


ST. JOSEPH ACADEMY, YAKIMA, WASHINGTON. 


A committee COM pose d of faculty members of 
Duquesne University chose this essay as the best 
of those submitted in the 1941 National Science 


Essay Contest. 


A gold medal was awarded to Miss Mobe rg; a 
silver cup to her school. Many hundred students 
participated in the contest. The winner is six- 
teen years of age. Her essay was supervised by 


Sister Dorothy of Providence, P) incipal., 


Announcement of the several participants who 


won honorable nie ntions was made in our March, 


“Water, water everywhere, nor any drop to drink.” 


1941, issue. 


So spoke Coleridge’s Ancient Mariner, and so, indeed, 
might have spoken the Egyptians during the first 
plague, or the Jews during the time they spent in the 
desert of Raphidim. Of water they had plenty; their 
need was for 


pure water, wa- Dona Gen 


ter they could 
drink without 
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Drinking Water 


The earliest and perhaps greatest discovery made by 
this newly-awakened science was the invention of the 
microscope in the seventeenth century by the Dutch 
naturalist, Leeuwenhoek. With his crude instrument 
he was able to see in stagnant water tiny organisms 
formerly invisible. Men were stimulated to under- 
take the slow work of revealing Nature’s secrets. Great 
and small discoveries were made and fitted into the 
chain of everyday knowledge. With each link there is 
a name, names of such men as Pasteur, Koch, and 
Snow. Such scientists and doctors spent their lives in 
tracking down the causes of diseases, in revealing 
black mysteries hidden for centuries. Science was 
growing, and, in finding itself, was finding a new world 
and founding a safer one. Not the least among its 
activities were its conquests in the realm of drinking 


water. 


Men have always regarded water as a_ necessity. 
They knew it was important but did not know why. 
Now, as a result of long, painful, heart-breaking years 
of research, we know that our blood is 70 per cent 

water, that our 
bones need water, 
that water is nec- 
essary for the 


fear, water they 
could give their 
children and aged 
ones. Their prob- 
lem was similar 


to one that con- 
fronted our civil- 
ization several 
hundred years 


ago, and that still 
troubles us. The 
lack of good wa- 
ter facing the 
people of the 


eighteenth cen- 
tury we now 


know to have 
been caused by 


improper sanita- 
tion and drain- 


elimination of 
z wastes, and that 
its hydrogen and 
oxygen content is 
vitally necessary 
to our bodies. We 
realize that im- 
pure water may 


cause sickness or 
death to the 
drinker; for such 
diseases as ty- 
phoid fever, Asi- 
atic cholera, and 
dysentery are 
water-borne by 
pathogenic bacte- 
ria. Such bacteria 
are not normally 


ae 


residents of nat- 


ural fresh water. 


age. It was rem- 


However, the 


edied in great 


germs of disease 


part by the inter- 
vention of sci- 


ence, science 


are often carried 
to fresh water by 
the excrement of 


armed with new 


man and animals. 


knowledge, new 


The water car- 


tools and new 


weapons. 
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middle of the nineteenth century greatly increased 
this danger. 


Contrary to popular belief, bacteria do not multiply 


in natural waters, though they are transported in 
them. They tend to decrease in numbers with time. 
Consequently, water is not necessarily safer just be- 
cause it is in a running stream. Bacteria may be 
carried in it for quite great distances, whereas the 
bacteria in water stored in a reservoir or lake may 
soon die. Tests have shown that typhoid fever bac- 
teria decrease rapidly in stored water, 99 per cent 
disappearing by the third week of storage. These same 
tests proved that bacteria live longer during the cold 
months. The most trustworthy way to determine the 
presence and the number of pathogenic bacteria is to 
test for the number of bacillus coli in the water. The 
United States Public Health Service specifies the 
quantity of this bacillus that may be permitted in our 
drinking water. 


Science has also perfected ways of removing bac- 
teria from water. Filtration, one of the most fre- 
quently used means, was introduced in London. 


Filters of modern type became common in this coun- 
try only after 1910. Today, the filtration plants in 
the United States number about 1545. Water is piped 
from the source of supply to one of these establish- 
ments where it is slowly filtered through sand beds of 
varying coarseness. The coagulation method is also 
important. Bacteria and like impurities cling to the 
particles and settle to the bottom. Finally, the water 
is treated with chemicals. The one most commonly 
used is liquid chlorine, although bleaching powder and 
ozone also have their places. Aeration is also im- 
portant. Water is sprayed into the air and, since 
oxygen and sunlight are incompatible with bacteria, 
the germs die. Ultra-violet ray is the latest contri- 
bution of science to this cause, but as it has not proved 
very satisfactory in purging the water, it is seldom 
employed for this purpose. 


Nor are bacteria the only worry of the water de- 
partments. From time to time, disagreeable tastes 
and odors are noticed by water consumers. Scientific 
research is now occupied with the eradication of algae 
and other microscopic organisms which cause these un- 
pleasantries. The methods used in this work are vari- 
ous. Soil stripping of reservoir sites is effective in 
preventing the growth of algae for it deprives them 
of food. Swamp drainage checks their spread as does 
the prevention of pollution, which fertilizes the or- 
ganisms. One of the most widely used methods is 
the previously mentioned aeration. The carbonic acid 
gas that has gathered in the stagnant bottom water 
escapes as soon as the water is exposed to the air. 
This lessens the odor and reduces the algae. Coagu- 
lation has an important place here also for in its pro- 
cess algae and like organisms settle to the bottom with 
the bacteria. Following this, in both methods, the 
water is stored in dark, underground reservoirs until 
used, to prevent the growth of foreign bodies in its 


newly purified state. Thus greater safety and drink- 


ing pleasure are assured. Methods of actually killing 
algae are relatively few, copper sulfate proving to 
be the most effective, bleaching powder, ozone or creo- 
sote also being used. 

Scientists in colleges and foundations have been ex- 
ceedingly diligent in bringing to light these facts. As 
a supplement to their work, the Public Health De- 
partments issue reports and bulletins for the informa- 
tion of the farmers, send inspectors to investigate the 
rural water supplies, and instruct country dwellers as 
to the methods of making these supplies safe for their 
consumption. They also test city water to insure its 
purity and fitness, thus preventing the spread of dis- 
ease. As a result of this commendable work we now 
turn on our water faucets with complete assurance, 
secure in the knowledge that our glasses will fill with 
a pure, sparkling liquid that we need not fear to 
drink. This is indeed a far cry from the days of pub- 
lic wells. 

Yet, despite this apparent progress, scientists are 
yet far from their goal, the absolute purity and pala- 
tability of all drinking water. Again as many facts 
must be uncovered, again as many trials and tests 
made, again as many failures and successes recorded. 


Far from being discouraged by this dreary prospect, 
the men of science are redoubling their efforts and 
working with unfailing energy and enthusiasm to reach 
the apogee of their success. The days of the Roman 
aqueducts and the Egyptian wells have passed. The 
great English cholera and typhoid plagues have taken 
their toll and become history. There now remains our 
present water problem and, although this has been 
greatly reduced, a wide and fruitful field of labor 
remains for the enterprising humanitarian. Science 
has accepted this challenge. As it has protected our 
forefathers and is protecting us to the best of its 
ability, so, too, will it protect our posterity. © 
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Physical Science for General Edueation. Part 1 


@ By Robert H. Carleton 


CHAIRMAN 


The first part of this paper, published in our 


March. 1941. issue, attracted much reader atten- 
tion. This, the concluding part, shows definitely 


how the Summit plan is put into action, 


Even an unskilled teacher should be able to 
teach succe ssfully from such a detailed outline. 
The typ cal Unit here prese nted includes a Pre- 
view, and a list of Problems to be inve stigated, 
each of which is outlined to show gen ralizations 
to he deve lope d, experiments, study references, 
and questions. A number of additional activities 


are sugge Ste d. 


Th is series will ] se in our ne rt nie mbhe ; with 
a Comprehensive Unit Test which we th ink is 
important enough as an example of good « rami- 


nation making to print in full, 


A TYPICAL PHYSICAL SCIENCE UNIT 
FIRE, FUELS, AND HEAT 


UNIT PREVIEW. Many tales have been told to ac- 
count for the origin of fire. Since this happened in 


the dim, distant past we can only guess how it really 
came about. Of this we may be sure, however: when 
man conquered his first feeling of awe and fear regard- 
ing burning, his natural curiosity soon led to the dis- 
covery that fire could be used for such practical pur- 
poses as cooking his food and providing heat and light 
for his crude dwelling. Thus began the march of civili- 
zation, for without a knowledge of how to start and 
control fire and burning, man could not have progressed 
beyond the stage of savagery. 

In our modern life fire and fuels present many won- 
ders, many dangers, and they raise numerous complex 
problems. Fuels are burned in special devices in the 
home for the purpose of liberating heat to cook our 
food, provide hot water, and keep us warm and com- 
fortable. Beyond the home we find that practically 
every factor in our modern age depends upon fire, 
heat, and fuels. The manufacture of cement, steel, 
and glass; the production of electricity; and transpor- 
tation by automobile, train, airplane, and steamship 
are just a few examples. 

On the other hand, fires cause enormous losses 
through the destruction of life and property. Gas ex- 
plosions, grease fires, defective flues, overheated fur- 
naces, and spontaneous combustion are common sources 
of danger in the home. In mining and industry, the 
possibility of dust explosions is an added hazard. Dis- 
asters like these can be prevented or brought under 
control by the intelligent application of knowledge 
about various types of burning. 
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As prospective consumers of fuels, it will be worth- 
while to learn about the types of fuel suited to differ- 
ent household needs, the characteristics of a good fuel, 
and how the burning of fuels can be regulated to give 
a maximum yield of usable heat energy. Likewise, 
the different types of burners and heating devices have 
their advantages and disadvantages. Investigating 
these problems should reveal ideas and information 
which will have a direct bearing upon the pocketbooks 
of all householders. 

It is apparent that the problems with which the unit 
deals are common in our experience; they have an 
economic and a social aspect; and they are closely 
related to our comfort and safety. In addition, the 
unit will present another significant idea: namely, 
the nature and importance of scientific investigation. 
Man knew about using fire for thousands of years 
before he was able to learn about the true nature of 
fire and burning. You will probably be surprised to 
find that it has been accomplished only recently. 


UNIT PROBLEMS TO BE INVESTIGATED 


1. How Does Man Obtain Heat? 

2. How Does Man Provide an Adequate Supply of 
Fuels? 

3. How Does Man Control Fire and Burning? 

4. How Does Man Control the Transfer of Heat? 


PROBLEM 1 
HOW DOES MAN OBTAIN HEAT? 


Generalizations to be developed. 

1. Heat is obtained from a variety of sources: 
friction; compression of gases; electricity; 
burning of combustible solids, liquids, and 
gases; the interior of the earth. 

2. The principal source of heat today is fuels. 

Three essentials must be provided in order to 

have burning. 

4. Only a fraction of the air is consumed in burn- 
ing. 

5. Matches as devices for reaching the kindling 
point of fuels are of rather recent origin. 

6. The constituent of the air that supports burn- 
ing is a chemical element. 

7. Burning is a chemical change that exemplifies 
the Law of Conservation of Matter. 

8. The researches of Priestly and Lavoisier ad- 
mirably exemplify the method of scientific re- 
search and the scientific attitudes. 


- 


we 


B. Experimental activities to be demonstrated. 
1. Show use of electric heating element. 
2. Ignite tinder by use of fire syringe. 
3. Boil water in metal tube by producing heat 
from friction. 
4. Boil water in a paper cone or box. 
5. Try to burn wet and dry wood splints. 


3. Show variations in kindling points of yellow 


4 
ie 
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and red phosphorus, sulfur, wood splint, carbon 

disulfide, and gasoline. 

7. Make and show use of chemical matches. 

8. Burn candle in glass jar covered with asbestos 
cover. 

9. Try to burn candle in exhaled air. 

10. Determine per cent of oxygen in air. 

11. Decompose mercuric oxide and identify prod- 
ucts, 

12. Show how things burn in 100‘; oxygen. 

13. Burn mixture of magnesium powder and iron 

filings on an iron pan counterpoised on a bal- 

ance. 


C. Study references for the problem. 
1. Bush, Ptacek, and Kovats. Senior Science: 
77-108. 

2. Kruh, Carleton, and Carpenter. Modern-Life 
Chemistry: 27-41; 633-636. 


D. Problem exercises and questions. 

1. Why won’t wet wood burn? 

2. Explain briefly what happens when a thing 
burns, as when lightning strikes a tree or 
building, or a match is ignited and applied to 
paper, kindling wood, or coal. 

3. How would the believers in phlogiston have 
explained burning? 

4. Why is gasoline vaporized before being burned 
in a motor? 

5. A draft of air is needed for a fire to burn, 
but if a strong gust of wind comes along it 
may extinguish a fire. Explain. 

6. Why is it dangerous to use a match to see how 
much gasoline there is in the tank of an auto- 
mobile? Compare the danger when the tank 
is full and empty. 

Distinguish between chemical and _ physical 

change. To which class does burning belong? 

Why? What are some other examples of each? 

8. Distinguish between chemical elements and 
chemical compounds. Name several examples 
of each. 

9. Why is it a good thing to lower a lighted lan- 
tern into a deep well before entering the well 
to make repairs? 

10. Show how the work of Priestley and Lavoisier 
demonstrated the steps in scientific problem- 
solving, pointing out the problem, the hypoth- 
eses, how the hypotheses were tested, the con- 
clusion, and the application of the conclusion. 

11. Make a list of the scientific attitudes involved 
in the work of Priestley and Lavoisier. Do 
you think these attitudes may be of any use 
to you if you do not become a scientist? Ex- 
plain. 


PROBLEM 2 


HOW DOES MAN PROVIDE AN ADEQUATE 
SUPPLY OF FUELS? 
A. Generalizations to be developed. 

1. Wood and coal are solid fuels which can be 
used directly, or they can be converted re- 
spectively into charcoal and coke and a variety 
of valuable by-products. 

2. Most of our liquid fuels are obtained by the 
fractional distillation of petroleum. 

3. Gaseous fuels are numerous and varied in com- 
position and characteristics. 

4. The heat value of fuels is determined by the 
use of calorimeters. 


Cost, convenience, cleanliness, and other fac- 
tors considered, various fuels have certain ad- 
vantages and disadvantages. 

The present status of our fuel supplies sug- 
gests numerous conservation problems of na- 
tional importance. 


B. Experimental activities to be demonstrated. 


2 


3. 


10. 


Do the destructive distillation of wood. 

Do the destructive distillation of coal. 

Treat a sample of crude oil by fractional dis- 
tillation. 

Make a comparison of the properties of kero- 
sene, gasoline, benzene, and ethyl or wood al- 
cohol. 

Prepare methane. 

Prepare hydrogen. 

Prepare carbon monoxide. 

Prepare acetylene. 

Prepare water gas by striking an are between 
two carbon electrodes above water boiling in a 
flask fitted with a delivery tube. 

Prepare a sample of solidified alcohol. 


C. Study references for the problem. 


1. 


Bush, Ptacek, and Kovats. Senior Science: 
149-204. 

Kruh, Carleton, and Carpenter. Modern-Life 
Chemistry: 602-604; 612-615; 616-633. 


D. Problem exercises and questions. 


12. 


13. 


Discuss the importance of coal to the nation. 
What is the geological explanation for the for- 
mation of coal? 

Name the varieties of coal found in this coun- 
try and some of the principal uses for each 
kind. 

What is the outlook for the future with respect 
to anthracite coal? Bituminous coal? 

What is coke? How is it made in the bee-hive 
oven? In the by-product oven? What are the 
advantages of the latter? 

Explain how oil is located and hit or missed 
in drilling for oil in typical fields. 

What methods are in use today in the refining 
of petroleum which give better grades of gaso- 
line to the motorist and also greatly increase 
the yield of gasoline from petroleum? 

Discuss the problem of petroleum conservation 
from the standpoint of producer, refiner, and 
consumer. 

What is the outlook for the future with re- 
spect to liquid fuels? 

What do you think of the advisability of using 
fuel oils for home and industrial heating? 
What kind of fuel gas is supplied consumers 
in your town? What is its calorific value? 
What is the cost? 

What do you think of the advisability of using 
gas for home heating? What construction 
problems arise when a home is intended to be 
heated by the use of gas? 

What are the chief chemical elements that 
compose fuels? 


PROBLEM 3 


HOW DOES MAN CONTROL FIRE AND 


BURNING? 


A. Generalizations to be developed. 


1. 


Fuels are burned in specially designed devices 
intended to promote efficiency, cleanliness, and 
safety. 
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C. Study 


D. Problem 
4 


Combustible and flammable materials and vari- 


ous types of burning present many hazards to 
home and industry. 
Man's knowledge of burning and the nature 


of fire enables him to devise ways and means 
of controlling burning. 

Automatic controls used in connection with 
devices for the burning of fuels promote in- 
creased comfort and economy. 

Fires can be extinguished by the application of 
various methods involving a few simple prin- 


ciples. 


B. Experimental activities to be demonstrated. 


Study the construction and use of the Bunsen 
burner; show the “strike back” effect. 
Demonstrate spontaneous combustion in two or 
three ways. 

Use lycopodium 
explosions. 


powder to demonstrate dust 


Demonstrate a gas explosion and the nature 
of explosive mixtures. 

Ignite gasoline in a beaker and try to exting- 
uish flame with water and with carbon tetra- 
chloride. 


carbon dioxide over burning candles. 


working model of soda-acid fire 


trate 
extinguisher. 
method of extinguish- 


Demonstrate the foam 


ng oil fires. 

Examine a carbon tetrachloride type fire ex- 
tinguisher and see that members of the class 
know how to use it. 

Demonstrate the principle of the thermostat. 
Demonstrate the nature of low-melting alloys 
automatic sprinkler systems. 


used in 


references for the problem. 

Kruh, Carleton, and Carpenter. Modern-Lift 
} 465-467: 633-636. 

*tacek, and 
120-127. 


9= 90. 
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Kovats. 


Chen stry: 


Bush, 


RS-106: 


Senior Science: 

exercises and questions. 

Give the chemical explanation for a 

plosion; spontaneous combustion. 
explosions 


Dust 
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dust ex- 
are ever-present hazards in 
coal mit mills, and sugar factories, 
but not in limestone quarries or cement fac- 
tories. Why? What dusts might present such 
hazards around the home? 

What possibilities for spontaneous combustion 
occur around the home? How should 
they be guarded against? 

thirty disastrous fires have occurred in 
United States in modern times. Suggest 
precautions that might aid in the re- 
loss of life and property in 


often 


Over 
the 
suitable 
duction of such 
our country. 
How can such devices as electric irons and 
toasters cause fires when no flame is present? 
If fire broke out in your home, how would you 
report it to the fire department? 

What would you do if you discovered a fire in 
an auditorium or theater filled with people? 
Discuss the justification for state laws requir- 
ing periodic fire drills in schools. What should 


be the attitude of students toward such drills? 


Describe the construction and operation of au- 
tomatic sprinkler systems. 

What minimum fire-fighting equipment would 
recommend for 


you every home? 
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What health hazards arise from the burning 
of coal in furnaces? From the use of small 
gas stoves and heaters? 

What would you do if you discovered another 
person who had been overcome by carbon mon- 
oxide? By fuel gas? 

What procedures would you 
tinguishing the flaming clothing of 
person and treating his burns? 
Summarize recommended procedures for firing 
a furnace so as to increase efficiency and safety. 
Do you think that the derived from 
thermostatic controls and stokers 
justify their cost? 


follow ex- 
another 


benefits 
automatic 


PROBLEM 4 


HOW DOES MAN CONTROL THE TRANSFER 


OF HEAT? 


A. Generalizations to be developed. 


1. 


Heat is a mode of molecular motion. 

There are three methods of heat transfer. 
Heat causes the expansion of solids, liquids, 
and gases. 

Heat causes changes in state. 

A knowledge of the methods of heat transfer 
provides ways and means of preventing heat 
transfer—that is, of insulation. 

Hot air and hot water heating systems are 
essentially alike and depend upon the expan- 
sive effect of heat. 

Steam heating systems depend upon the force 
produced when water changes to steam and the 
heat liberated when steam condenses to water. 
Refrigerating systems depend upon heat ex- 
changes when gases condense to liquids and 
vaporize to gases. 


B. Experimental activities to be demonstrated. 


te 


Do the ball and ring experiment and use the 
compound bar to demonstrate the expansive 
effect of heat. 


Demonstrate the expansion of liquids when 
heated. 
Demonstrate the expansion of gases when 


heated. 

Demonstrate the molecular bombardment tube. 
Do a number of experiments to show conduc- 
tion of heat. 

Do a number of experiments to 
tion in liquids and gases. 


show convec- 


Demonstrate the radiation of heat energy. 
Demonstrate various methods and devices for 
preventing heat transfer: thermos bottle; 


thermodome; fireless cooker; various types of 
insulation materials. 

Show working model of hot-water system. 
Show boiling of water under reduced pressure, 
as in the vacuum vapor system. 

Boil water in stoppered test tube to show force 
exerted by steam. 

Use cryophorus to show that evaporation is a 
cooling process. 
Freeze water 
watch glass. 


by evaporation of ether from 


C. Study references for the problem. 


1. 


Bush, Ptacek, and Kovats. Senior Science: 
128-140. 
Steward, Cushing, and Towne. Physics fo 


Secondary Schools: 207-213; 218-220; 233-252; 


288-290. 
Continued on 
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A Seienece Club in Aetion 


By Sister M. Aida Ryan. M.S... (Marque ag Un 


MADONNA HIGH SCHOOL, AURORA, ILLINOIS. 


» 
Herve is a report of the Successful operation 
a Scicrce ¢ ‘ob over a considerable pertod of me, 
cnough to demonstrate the value of such an 


when i is fostercd and enco ‘raged 


ssiastic teache 


The fact that within three years two me mbers 
of th is cl ih have won honorable mie ntions in 
the Duquesne University National Science Essay 


Contest. speaks for itself. 


It was the Mado) va High School which was 
represe) ted by Miss Patricia Foster who vre- 
ceived an honorable mention in the 1941 contest. 
The name of her school was not give n when the 


miners were announced 


In the March, 1940, issue of The Science Counseloi 
there appeared an article entitled, “Why Form a Sci- 
ence Club?” The present article describes a Club 
formed some years previously, which functions on the 
plan outlined in the earlier article. 


The Chem-Phi Club of Madonna High School was 
organized in 1935, and became affiliated with the Stu- 
dent Science Clubs of America in April of that year. 
It was the seventeenth club in the state of Illincis, 


and the four-hundred-seventy-first in 


to join the national organization o 


interests 


The name Chem-Phi is indicative 
of the Club members. 
and physics classes are eligible to membership. The 


Only students of the chemistry 


aim of the Club is to promote interest in science; 
therefore, each member has the duty to read scientific 
literature and to discuss science both in and out of 


school. 


The Club meets on the first Thursday of each month 
during the regular class period. The chemistry sec- 
tion and the physics section each has its own officers. 
Each functions as a separate unit. The two units 
abide by the same constitution which is read to the 
assembled members of the Club at the beginning of 
each semester. 


In addition to scientific reports, skits, demonstrations, 
and contests the Club occasionally has a_ scientific 
“tea"—the tea, made in florence flasks and served in 
beakers, is sweetened with sugar from the laboratory 
shelf. 


Students who wish to become members express their 
desire in writing. Their acceptance is voted upon by 
the older members of the Club. The officers are elected 
by ballot for a term of one year. The president is 
chairman at all of the meetings. The vice-president 
announces the program, which she has assisted in ar- 
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ranging. The secretary, in addition to keeping the 
minutes of each meeting, acts as librarian. She keeps 
a record of the books and magazines which members 
take out of the science library. The treasurer keeps a 
financial account of the organization. 


In addition to paying dues (fifty cents per year), 
the Club occasionally raises funds by means of volun- 
tary contributions. All proceeds are uscd for the pro- 
motion of science in whatever way the Club sees fit. 
During the past five years the Club has purchased 
twelve books dealing with chemistry and physics, a 
Periodic Chart of the Atoms, a Chart of Magnetic 
Radiations, and a magazine rack for the laboratory. 


Each year the Chem-Phi Club visits the Museum of 
Science and Industry in Chicago where the sciences of 
engineering, physics, aviation, chemistry, and medicine 
are all interestingly demonstrated. In the same city 
the Club has also visited the Lighting Institute in the 
Civic Opera Building, the Fire Underwriters’ Labo- 
ratories, the Bell Telephone Company, the N. B. C. 
Studios, and the Adler Planetarium. 


There are places of scientific interest within a few 
blocks of the school. Visits have been made to the 
Burlington Laboratories, the City Power Plant, and 
the City Fire Department. Here the students have 
had the opportunity to observe the science of testing 
construction materials, the science of generating elec- 
tricity, and the science of extinguishing destructive 


fires. 


Alumnae members of the Chem-Phi Club are invited 
to address the group. During the past three years 
two student nurses, a student teacher, a student of 
dietetics, and an X-ray technician have returned to 
relate their experiences in the field of higher and 


applied science. 


Each year the Club members enter the national 
science essay contest held by Duquesne University. 
The former president of the Chem-Phi Club, Kathryn 
Kennedy, was accorded honorable mention on her essay 
entitled, ‘Science in the Laundry.” This year the vice- 
president, Patricia Foster, received the same honor 
for her article, “Science Protects Our Drinking Water.” 
In the accompanying photograph, Patricia is to the 
extreme right in the second row from the front. 


The Bausch and Lomb honorary science award is 
presented each year to the graduate who has main- 
tained the highest average in the three sciences of 
biology, physics, and chemistry. Miss Foster has mer- 
ited this award by maintaining an average of 93.5 
per cent. 


In March, the Chem-Phi Club, together with the 
Bo-Zo (Botany-Zoology) Club, staged a Science Quiz 
Program for the student assembly. Students and 
members of the faculty participated in this program 
by submitting scientific questions in advance. Two 
students chosen from each science class represented 
their respective groups in this contest. The winners 
of this contest, Margaret Jennings and Mary Lou 
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Ferrier who tied for first place, were each presented 
with a copy of the Biography of Madam Curie by Eve 
Curie. In the picture Margaret is seated next to Pa- 
tricia, and Mary Lou is at the far end of the supply 


cabinet. 


Interest in physics was stimulated recently by an 
electrical exhibit that supplied a number of push but- 
tons to be operated by the visitors. At will a door 
bell, a storage battery, an electromagnet, an electrol- 
ysis apparatus, a telegraph, and a burglar alarm 
could be made to perform. 


Another exhibit entitled, “Chemicals You Have Met,” 
aimed to acquaint visitors with the chemistry of fa- 
miliar substances. Samples of sugar, salt, baking 
soda, gasoline, mercurochrome, aspirin, etc., were ex- 
hibited together with their chemical names and form- 
ulas. 


The main purpose in this club work is to realize ends 
which would not be realized without the Club; espe- 
cially do we hope to promote wholesome interests, to 
create a sense of responsibility, and to develop initia- 
tive. @ 


Kewaunee Moves to Adrian 


The Kewaunee Manufacturing Company has _re- 
cently combined and enlarged the two manufacturing 
plants which it has maintained for some years at 
Kewaunee, Wisc., and Adrian, Mich. All its wood and 
metal laboratory, vocational, home economics, and li- 
brary furniture for schools and colleges, will now be 
made at Adrian. To some extent the change was made 
necessary by the continually increasing use of the 
company’s metal products. 


It was in 1906 that the Kewaunee Company opened 
its first plant in Wisconsin. From a small beginning 
the company grew until its sales totaled more than 
$2,000,000 annually. In 1926, when additional factory 
space was needed, a second wood working plant was 
purchased at Adrian. Later, metal furniture was built 
there, and when the demand for wood furniture de- 
creased as that for metal increased, the Adrian plant 
was converted wholly into a metal working plant. 
Sales for the metal products continued to mount, and 
eventually the company found it desirable to consoli- 
date all its wood and metal furniture making at 
Adrian. In February, 1941, the general offices of the 
company were moved to that city. There the company 
has recently built glass and steel single-story buildings 
of the most modern type, and has equipped them with 
the most efficient machinery obtainable. Even the Ke- 
waunee manufacturing methods, always the best and 
most modern, have been studied to determine where 
they may be improved. 


At the new plant Kewaunee is building furniture of 
the new unit plan type. A recently published catalog 
describes this money-saving innovation in school fur- 
niture. @ 
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NEW 
BOOKS 


Applied Chemistry 


@By SHERMAN R. WILSON, Northwestern 
High School, Detroit, and Mary R. MULLINs, 
New Utrecht High School, Brooklyn. Henry 
Holt & Co., New York. 1939. XIV + 530 pp. 


$1.72. 


Descriptive Chemistry and Physies 


© By SHERMAN R. WILSON. Henry Holt & Co., 
New York. “Enlarged”, August, 1940. x 
256 pp. $1.80. 


These are modern stream-lined textbooks intended 
to give the non-college high school student a fund of 
useful information rather than to provide a foundation 
for further study in science. Deliberately the authors 
omit or treat without emphasis much of the scientific 
material considered essential for the student who will 
carry on advanced study. Equations, mathematical 
problems, laws and theories are not given prominence. 
Enough is taught to ensure the understanding of a 
law, for example, although the student might not be 
able to express the law in correct technical language. 
Having selected for themselves a definite job, the writ- 
ers stick to it. In these books of modest size they 
have not tried to include all they know about science. 
The result is a happy one. 

The books are carefully planned, well written, and 
scientifically sound. They are well made. Pupils who 
study them will be impressed by the importance of 
science in the modern world. They should develop a 
scientific attitude. They should accumulate a store of 
knowledge that will form a basis for useful living. 

Prof. Wilson wrote the challenging article “Science 
Fusion Causes Mental Confusion” which appeared in 
our March, 1941, number. H.C.M. 


Essentials of Zoology 


@ By GEORGE EDWIN Porter, Agricultural and 
Mechanical College of Texas. The C. V. Mosby 
Co., St. Louis, Mo. 1940. 526 pp. $3.75. 


Dr. Potter has lived up to his title in a book that 
begins with biological principles and ends with a con- 
sideration of animal types. The treatment is thor- 
ough, the illustrations both numerous and good, and 
the plan conventional. 


Principles of Genetics 


e By E. GRACE WHITE, Wilson College. The 
C. V. Mosby Co., St. Louis, Mo. 1940. 352 pp. 
$2.50. 


Dr. White has written another book in biology that 
she can feel very happy about. Genetics is not easy 
to present, but in this book the facts are simply and 
clearly developed. I liked the presentations so well 
that I put the book to use at once in my own class in 
Genetics. R.7 


Animals In Action 


@ By GAYLE PICKWELL. Whittlesey House, 
McGraw Hill Book Co., Inec., New York. IX + 
190 pp. 1940. $4.00. 


In his latest book Dr. Pickwell has again shown the 
advantages of having more than one string to a pro- 
fessional bow. His photography of animals in action 
is superb, and his accompanying descriptions not only 
read well but they give the reader the “personality” 
items concerning animals that he always wants to know 
and so seldom can find. R.T.H. 


Tours Through the World of Science 


By T. SKILLING, State Teachers Col- 
lege, San Diego, Cal. Revised, 1941. McGraw 
Hill Book Co., Inc., New York. XIv + 815 pp. 


$1.70. 


When the first edition of this general science text- 
book appeared our reviewer said of it, “Taken as a 
whole this textbook is an excellent one. It succeeds 
in placing modern science before the youthful student 
in a manner that is new, interesting, and pedagogically 
sound.” This still holds true. The novel “travel” 
plan of presentation has been retained and numerous 
improvements are apparent throughout. A good book 
has been made better. We believe you will like it. 

H.C.M. 


Chemical Warfare 


@ By CurT WACHTEL. Chemical Publishing 
Co., Brooklyn. 1941. IX + 312 pp. $4.00. 
Chemical warfare concerns ordinary citizens as well 

as military personnel. In this highly specialized 
branch cf applied science, physical, chemical, physio- 
logical, tactical, economic, and political factors are in- 
volved. To write authoritatively on such a complex 
subject requires background and experience. Dr. Wach- 
tel has both. During the first World War this German 
scientist organized the pharmacological section of the 
Kaiser Wilhelm Institute, supervised the installation 
necessary for testing more than 300 gases on thousands 
of animals, carried on researches, and taught in the 
Military School of Noxious Gases. After the war 
ended he made a survey of poison gases throughout 
Europe and in the United States. Now he is in the 
United States, and he has written this book in the hope 
that his unusual knowledge will be helpful to his 
adopted country. 


Dr. Wachtel states that the purpose of his book is 
to present information to the reader “in a form that is 
comprehensible not only to chemists, physicists, en- 
gineers and military experts, but also to the laymen 
who are the prospective individual victims of the war 
gases.” He has accomplished his purpose in part. From 
Dr. Wachtel one should expect an outsianding cont i- 
bution. The book, however, disappoints. The author, 
who is primarily a toxicologist, shows little knowledge 
of tactical military operations. Certain important top- 
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ics are disposed of in a paragraph or two. While 
omissions are serious in a book of this kind, the inclu- 
sion of statements that are matters of opinion and 
clearly open to question does not increase the reader's 
confidence in Dr. Wachtel’s knowledge and judgment. 
For example, he states that the Chemical Warfare Or- 
ganization in Poland under the supervision of Presi- 
dent Ignacy Moscicki (The Science Counselor, Vol. V, 
No. 4, p. 106) would have been successful “were it not 
for the unsound graft, so characteristic of the Polish 
Government, that led to its defeat, as corruption leads 
to defeat everywhere”. (p. 88). 

The typography of the book is inexcusably poor. Not 
only the proof readers, but the readers of the original 
manuscript, dozed repeatedly. 


Lieut. J. F. Matejezyk, C.W., Res. 


The Detection and 
identification of War Gases 


By MINISTRY OF HOME Security Arr RaAIp 
PRECAUTIONS DEPARTMENT, Great Britain. 
Chemical Publishing Co., Brooklyn. 1940. 
IX + 53 pp. $1.50. 


This valuable little book, which is intended as a 
manual for gas identification officers, deals with 
war gases, their physical properties, chemical reac- 
tions and tests, subjective tests, objective tests, and 
identification. Written in the form of a survey it pre- 
supposes a knowledge of chemistry. It is not intended 
for popular consumption. On the basis of the review- 
er’s personal knowledge the book is highly recom- 
mended to chemists and chemical warfare officers. 


Lieut. J. F. Mate jezyk, Res. 


Living Things and You 


ELLiotTt R. DOWNING and VERA M. 
McATEE. Lyons & Carnahan, New York. 1940. 
XXV + 673 pp. $1.35. 

Written for students at the secondary school level 
this book might well be used in college survey courses. 
It is packed full of valuable information. The writers 
have done an excellent job in relating biological ac- 
tivity in general to everyday human problems in liv- 
ing. The illustrations are excellent and many. I con- 
fess that I am getting a little tired of trick titles (hav- 
ing been guilty of some bad examples myself), but I 
suppose a book has to be called something. R.T .H. 


Practical Zoology 


© By H. R. HEwWer. Chemical Publishing Co., 
Brooklyn. 1940. $2.00. 


A book of 118 pages without illustrations describing 
the dissection of the more commonly studied inverte- 
brates and vertebrates. This does not seem to be a 
laboratory guide that will satisfy many teachers. 


R.T.H. 


Fundamentals of Physical Chemistry 


By C. H. DAvigEs, Ph.D., West Virginia 
University. Second Edition. The Blakiston 
Co., Philadelphia. 140. v1 447. $3.50. 


This book, designed for beginners, follows the usual 
pattern. On the whole it is well done. Much of the 
material included, however, is now to be found in 
modern first year courses in inorganic chemistry. 

The page space devoted to the solution of problems 
seems to be unnecessarily large. Students of physical 
chemistry should be familiar with simple mathematical 
processes. No distinction in symbol is made between 
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pressure and osmotic pressure in the fundamental 
equation of state. Van der Waal’s equation is omitted. 
It would seem that the electronic theory of acids and 
bases should have a place in a book of this kind, and 
that redox reactions and valence bonds should be thor- 
oughly discussed. 

There are very few typographical errors. The chap- 
ters dealing with pH determination, colloids, and ca- 
talysis are especially well done. J.F.M. 


Eimer & Amend 
Acquire New Plant 


Founded in 1851, at the corner of Third Avenue 
and 18th Street, Eimer & Amend has been a land- 
mark in New York City for ninety years. Ernest 
Child puts it in his book The Tools of the Chemist 
saying: “The firm of Eimer & Amend may well be 
called ‘Fathers of the modern American chemical ap- 
paratus business’ ” 

Most of us, if we live to be ninety, won't be looking 
for new and larger living quarters. This is not so, 
however, with Eimer & Amend whose pharmaceutical 
division appears to have discovered the “Fountain of 
Youth.” Recently this firm has purchased a_ new, 
seven-story, fire-proof building at the corner of Green- 
wich and Morton Streets on the West Side of Man- 
hattan, 

Present plans contemplate equipping the new plant 
with modern offices, display rooms, glass blowing shops, 
engraving rooms, instrument shops, laboratories and 
chemical manufacturing equipment, as well as the most 
up-to-date equipment for the handling of the thou- 
sands of orders received each year. The new plant 
will be opened about September first of this year. 

It has often been said that the growth of chemical 
technology has followed the development of new tools 
for the chemist. Eimer & Amend’s eminent position 
in the field of developing such tools will be further 
enhanced by their new quarters. © 


Our Advertisers 

Our advertisers help make it possible for you to 
receive this journal at a price less than it costs to pro- 
duce it. 

You may show your appreciation by patronizing 
those who use our space. 

It will help us if you will mention the Science Coun- 
selor in your business contacts with them. 
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READY FOR YOU NOW! 


A NEW, ENLARGED AND COMPLETELY REVISED 


“PYREX” LABORATORY GLASSWARE CATALOG 


PRESENTING 358 NEW ITEMS 


AND TWO NEW LINES 


VYCOR BRAND LABORATORY WARE ry, 


PYREX BRAND FRITTED WARE 
‘PYREX) 


e This new 160-page Catalog is the most 
comprehensive listing of laboratory glass- 
ware we have yet published. It lists approx- 
imately 2700 items of which 358 are new. 
Included is a complete listing of the items 
available in the new PY REX brand Fritted 
Ware, as well as the VYCOR brand Ware 
fabricated from the new silica glass 


No. 790 
Prices have been reduced on a number 
of items. Consumer quantity discounts ware is pur- = 
apply to practically all items when ordered chased in assortments : SS 
in full original packages, except for a few of 20, 50, or 100 original pack- 
items which are packed one piece per pack- ages. All items listed are available through 


age. Further economies can be realized if your regular laboratory supply dealer. 


CORNING GLASS WORKS CORNING, N. Y. 


Please forward to me a copy of the new “PYREX"” Laboratory Giassware Catalog, 
No. LP-21. 


_ Position... 


Name 


Company or Institution 


Address 


State 


Cily 


Please place my name on your regular mailing list 0 


means 
Research in Glass” BRAND 


“Las, Wong. 
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Physics for Flyers 
Continued from Page Thirty-four 


uphill is not also against the wind. Here again he 
must use foresight, to the extent of planning his land- 
ing before he makes it. But it would have been much 
better to have used still more foresight in planning 
the whole flight, and to do that with another branch of 
physics, namely Meteorology. So meteorology is an- 
other of the sciences taught in any good ground school. 


Comments much like those just made would apply 
to another common type of accident, namely that in 
which the pilot loses his way and cannot find his desti- 
nation. In a car one can usually find some town by 
just driving on a few miles, because most roads lead 
to towns. But in the air, even if airports were only a 
few miles apart, an airplane flying in a random direc- 
tion would usually miss the nearest ones, just as a gas 
molecule usually misses its neighbors. 


With airports as far apart as they are now, the mean 
free path of an airplane hunting for one in that way 
would be much too long for its fuel supply. Here again 
theory of flight might help; but what the pilot really 
wants to know is what another science, Navigation, 
can tell him about how to find out where he is; or bet- 
ter yet he should have used the rules of navigation 
earlier in planning the flight. So navigation is a third 
science taught in any good ground school. 


A fourth subject, of importance coordinate with these, 
is the Civil Air Regulations, particularly a part of 
them, the Air Traffic Rules, and along with them there 
must be some study of Radio Uses and Terms. There 
are several other subjects of minor importance. One of 
these is Engines, about which a pilot should know a 
little, even though the real responsibility for the proper 
care of his engine belongs to another man, the air- 
plane mechanic. For similar reasons, Aircraft Struc- 
tures, Parachutes, and Instruments are minor subjects. 
As a part of general culture, a pilot should know some- 
thing of the History of Aviation. 


Safety is not all there is to good flying, as noted 
already. Skillful flying includes also efficiency, smooth- 
ness and accuracy. Skill may be acquired by long 
practice and careful observation of the results of what- 
ever you do. But 35 hours in the air is anything but 
long; so each hour must be made to count for many. 
This can be done only by first knowing what to ob- 
serve. This, in turn, means knowing the subjects 
taught in ground school, 


The students realize this, and the one thing they 
want most is to become skillful pilots. This objective 
is worth a lot of thinking. Furthermore, they can see 
how you need foresight as well as science, in flying and 
in flight planning. So they get right to work, planning 
their flights in the ground school with an unusual de- 
gree of enthusiasm for study and clear thinking. To us 
physics teachers, with our interest in the use of physics 
as training in clear thinking, this is a grand oppor- 
tunity! 
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Evidently this opportunity is at its best in the theory 
of flight, because that is the science which the student 
must use first, in his instructional flights, and indeed 
first, last and all the time in any flying. Also, as al 
ready noted, it is good straight physics. 


From the very beginning, to understand what sort 
of a thing you are dealing with in using wings, you 
should know what makes them lift, and how they do it. 
Newton’s Third Law helps here, as applied to the 
wings and the air. So do the laws of forces on bodies 
moving in curves, as applied to the air in its stream- 
lines. And, of course, Bernouilli helps. 


Other effects of motion in curves, with the same laws, 
are very prominent in turns in an airplane because of 
its high speed. Logically or not, there is no force in 
an airplane so apparently real and important during 
turns as centrifugal force. The pilot, indeed, must un- 
derstand that when he feels heavy, so does the ship; 
and he must know more quantitatively, that if he 
seems to load the seat he sits on with just twice its 
normal load, the ship loads her wings in just the same 
ratio 

Another bit of first-year physics that comes into its 
own here is the theory of bodies sliding on inclined 
planes, with forces just like those on an airplane in a 
glide or a climb. Even acceleration along a straight 
line comes under discussion, as applied to an airplane 
getting up speed on the ground; and with a row of 
trees across the end of the airport, that acceleration 
becomes literally of most vital importance. 


The practical value of a knowledge of these laws of 
physics in learning to fly is self-evident to anyone who 
already knows the laws. Its value is also confirmed by 
experience, as I can testify from having tried the ex- 
periment twice; first learning to fly in 1918, when safety 
was more of a problem than it is now; and again in 
1936, getting back into the air after 17 years on the 
ground, and find'ng considerable changes in the design 
of sh'ps and their ways of telling you what they are 
doing. Both times, physics told me just what to look 
for in the air. Turning now to other applications of 
physics, we have exceptionally good opportunities to 
accomplish our objectives of teaching the students both 
useful subjects and clear thinking. 


In meteorology, for example, almost every motion of 
the air gives us an illustration of the adiabatic gas law; 
the relation of winds to isobars is good elementary 
dynamics; and radiation laws are well illustrated in 
the heating and cooling of the air, and the formation 
of some kinds of fogs. Thermodynamics figures most 
prominently here, since the atmosphere as a whole is 
a gigantic heat engine, but almost every branch of 
physics is represented in modern meteorology. Its lab- 
oratory is all out-doors, with some experiment always 
going on—even in the proverbially steady climates of 
California. 

These experiments are ones the pilot must under- 
stand. Even with all the aid the weather services give 
him, through hourly radio reports from points on the 
airways and radio forecasts every six hours, the private 
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pilot must still be able to interpret and extrapolate, 
from the weather map and from all local indications, 
the type of weather which he is liable to meet. To the 
non-observing person a cloud is just a cloud—to the 
flyer it may mean “Take off” or “Stay on the ground.” 
Any science, such as this, that teaches the student to be 
aware of what goes on around him, ought to be good 
training for any field of activity. For aviation it is 
vitally so. In few other fields of physics is a little 
observation and a little knowledge so richly rewarded 
in understanding as in meteorology. Since it is a source 
of satisfaction to understand Nature (and that is cer- 
tainly one aim of teaching physics) here is a_ place 
where anyone can begin with only elementary physics. 


In other parts of the ground school course, notably 
those dealing with Engines and Instruments, there are 
still other good applications of physics, though perhaps 
not of quite such vital importance to the pilot. In 
Navigation, there is a vast field for developing the stu- 
dent’s powers of observation and judgment, as well as 
good elementary mathematics for training him in exact 
thinking. Enough has been said, however, to illustrate 
the kinds of subjects in the ground school course, and 
how they are motivated in the minds of the students. 


This material, and this motivation, are indeed the 
answer to physics teachers’ dreams. @ 


The Flag of Switzerland 
Continued from Page Forty-one 


In Switzerland, the spirit of tolerance dominates the 
spirit of parties. The beloved Giuseppe Motta (1871- 
1940), five times President of the Swiss Confedera- 
tion, Was citizen of one of the smallest States, Ticino. 
He spoke a minority language, Italian; his faith was 
a minority religion, Roman Catholic; his political 
party, the Conservative Party, was a minority party; 
but five times the Swiss made him their President b:- 
cause he was their beloved Giuseppe Motta. 


One has said repeatedly that the Europeans should 
compose their quarrels and live in peace like the Amer- 
icans. This is certainly right, but it is easier said 
than done. One forgets that in the United States the 
many races are not separated geographically. They 
are well mixed and the various races have not their 
various specific interests. The economic interests are 
local and not connected with racial interests. It is 
easy then to keep peace. For Europe it is more diffi- 
cult. The Swiss, however, have shown that it can be 
done. They keep peace although one part speaks Ger- 
man, one part speaks French, one part Italian, and one 
part, a very small one, speaks Romantsch. But their 
flag holds not a Bull or a Bear or a Lion, it holds the 
cross with four equal white squares surrounding one 
central square. White, the color of peace, surrounded 
by red, the color of war. 


When in the years before the first World War the 


French Parliament separated the Church and _ the 
State, they erased from their coins the old device “Dieu 


protége la France.” They did not mean to separate 
the Church, they meant to destroy it, and the “En- 
lightened New France” could well dispense with divine 
help. 


The original Swiss pact of 1291, often considered 
as the Swiss Declaration of Independence, begins with 
the words: “In nomine Domini.” A number of Swiss 
States have one by one separated Church and State, 
not because they don’t believe in God, but because they 
believe in the independence of the State from the 
Church and in the independence of the Church froin 
the State. There had never been a “Swiss Church”, 
but there had been State Churches in the various 
States. The law of separation in Basle, for instance, 
Was not written by an atheist named Clemenceau, but 
by a devout churchman Burckhardt-Schatzmann. The 
Episcopal staff has always remained on the coat of 
arms of Basle, through the troubled time of the Refor- 
mation and through the separation of Church and 
State. In Geneva, in the old “Church-State of Calvin”, 
the separation was brought about shortly after the 
separation of Church and State in France. Geneva 
has no coins of her own and no “In God we trust” as 
decoration of her money. But her coat of arms bears 
the words Post-Tenebras Lux and the three letters 
J.H.S. (Jesus Hominum Salvator). Did they in Ge- 
neva, when they separated Church and State, erase 
these emblems? Never. They had not, as had the 
French, decided by parliamentary majority that our 
Lord did not exist. There are some free-thinkers in 
Geneva, as in any other place, but the ordinary citizen, 
like the American citizen, goes to church on Sunday 
and trusts in God. 


The Swiss have the right to say: “We want to re- 
main outside your wars because we have remained 
outside your quarrels.” They have accepted the duty 
of neutrality and they have kept the obligation and, 
up to now, the right to be neutral. They have shown 
that different races can live in peace. 


When the war broke out and the Swiss put on their 
uniforms they assembled under the flag of the Cross. 
Many Swiss citizens who had never borne arms before, 
who had not been members of the Swiss army, be 
they men or women, were called to duty. They wore 
their civil cloth but they were legally made soldiers by 
a red woolen arm band bearing the sign of the Cross. 
And the Chaplain, bearing on his military captain’s 
uniform a silver Cross, opened the day with a prayer. 


May the Lord bless his prayer, asking for nothing 
more than for the right of a small people to arm their 
border to the utmost, and to keep, on their flag and in 
their hearts, the sign of the Cross without adding to 
it the four hooks which transform the ancient symbol 
of Christ into an older symbol of paganism. © 
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The Chicago Catholic Science Teachers Association 
is gathering material for a Gallery of Living Catholic 
Scientists. The initial work is being done by Sister 
Mary Blanche of the Providence High School, Chicago. 
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Lead, Basic Resource 
Continued from Page Forty 


lead, is not only an asset in the factory but is one of 
the important reasons that white lead paint makes such 
a tough, lasting film. 


Other processes operate on the same principles, chem- 
ically, as the old Dutch, but are designed to cut to two 
weeks or less the three or four months the latter re- 
quires to convert lead to white lead. In one of these 
processes which is quite widely used, lead is broken up 
into small particles by blowing live steam through a 
stream of molten lead. These are placed in large ro- 
tating wooden cylinders into which weak acetic acid 
and water are sprinkled. Carbon dioxide is piped into 
the cylinder, usually from the power house where it is 
a combustion product of coal. Thus the same elements 
are present as in the Dutch process, but the finely 
divided lead is more rapidly corroded than the buckles, 
and constant agitation from the revolving cylinder 
hastens the results. After the lead is partly corroded 
it is moved to another cylinder and the operation re- 
peated. The milling, washing and other operations are 
the same as in the Dutch process. 


There are a number of other processes similar in 
principle to these two, but the descriptions just given 
are sufficient to understand all the corroding processes. 


Precipitation methods are also used in this country, 
two in particular being of commercial importance. One 
of these is an electrolytic process. The conversion of 
lead takes place in a concrete cell in which are sus- 
pended lead anodes and iron cathodes. The cathodes are 
surrounded by porous fabric envelopes acting as dia- 
phragms to separate the electrolyte around the anodes 
and cathodes. Around the cathode is an electrolyte 
containing sodium acetate and a large amount of so- 
dium carbonate. The cell is filled with an anolyte 
consisting of a solution of sodium acetate and just a 
trace of sodium carbonate. Both electrolytes are kept 
in rapid circulation around their respective electrodes 
but are entirely independent of each other except 
through the diaphragm. 

When a direct current is passed through the cell, 
carbonate and hydroxide ions migrate from catholyte 
to anolyte through the diaphragm. At the same time 
lead ions are dissolved from the lead anode. They com- 
bine with the carbonate and hydroxide ions to precipi- 
tate out as basic carbonate of lead, white lead. 

The white lead is removed as it is formed by the 
continuous flow of anolyte, which goes to a settler. 
The clean overflow from the settlers is returned to 
the cell when the white lead settles out. The latter 
is washed in a filter to remove remaining anolyte so- 
lution, and then is dried and lightly ground. The cir- 
culating catholyte solution is carbonated to replenish 
the carbonate ions and neutralize excessive hydroxide 
ions formed at the cathode. 


Another precipitation process of commercial im- 
portance is one of purely chemical precipitation. Pig 
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lead is melted and run into cooled water where it 
solidifies in mossy, spongy masses with large surface 
area, called “spatter.”” This is placed in large tanks 
where the surface is oxidized and then treated with 
normal lead acetate solution. This solution dissolves 
the oxide off the surface of the lead which changes the 
solution from the normal to the basic lead acetate. 
This basic lead acetate solution is clarified and run to 
carbonators where it is treated with carbon dioxide. 
The gas reacts with basic lead acetate solution to form 
basic lead carbonate and normal lead acetate, the car- 
bonate being an insoluble precipitate. When pumped 
to a settling tank the clear normal lead acetate over- 
flows and is returned to the system to act again on 
more oxidized spatter. The white lead removed from 
the settler is filtered with clean water, dried and 
ground to break up lumps. 


As mentioned previously there are many ways to 
make white lead, but all the principles are the same 
as in the four processes described. The methods dis- 
cussed are used in the production of practically all 
of the white lead made in the United States. 


Other chemical compounds of lead have great com- 
mercial importance, but space permits mention of only 
a few. Litharge, lead monoxide, PbO, is made by 
heating metallic lead in reverberatory or cupel fur- 
naces in the presence of air. Powdered litharge is 
usually made in a reverberatory furnace, flake lith- 
arge in a cupel furnace. The process generally re- 
quires from 24 to 36 hours. Litharge contains about 
93 per cent lead and 7 per cent oxygen. It has a wide 
variety of uses, of which some of the most important 
are: electric storage batteries in which it forms the 
active ingredient on the plates; glass making, where it 
is melted with materials such as silica and potash to 
form an exceptionally clear, tough and brilliant glass; 
color making, dissolved in acetic or nitric acid and 
used to produce chrome yellow and chrome green; rub- 
ber making, where it is an accelerator, toughener and 
controlling ingredient; varnish making, in which it is 
used to impart proper drying qualities, pottery mak- 
ing and enameling, where it is a constituent of the 
glaze; and oil refining, where it is dissolved in caustic 
soda and used to break up some of the complex or- 
ganic sulfur compounds, forming lead sulfide. 


Red lead, a higher oxide of lead, having the formula 
Pb.O, is made by heating litharge at a carefully con- 
trolled temperature, lower than that used in making 
litharge, so that additional oxygen is taken up. A 
small part of the litharge usually remains unconverted 
as minute cores in the red lead particles. “True red 
lead” is the actual Pb,O, content of the commercial 
pigment and usually runs from 95 to 97 per cent 
of the total. “Pure red lead” generally contains some 
unconverted litharge but is free from other impurities. 


Storage battery manufacture accounts for the larg- 
est use of red lead, where, like litharge, it is an active 
ingredient of the plates. Red lead is more widely 
known, however, as the foremost paint for the pro- 
tection of steel. Every one is familiar with the bril- 
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liant orange-red coating of red lead on newly erected 
steel structures. Red lead is also used in the manu- 
facture of glass, putty, enamels and varnish. 


The lead chromates are used as colored paint pig- 
ments. The normal chromate, PbCrO,, is made by 
precipitation from solutions of lead acetate or nitrate 
and sodium bichromate. It is yellow. By varying the 
conditions under which the reaction takes place, the 
precipitate may range in color from lemon, yellow 
through red, to green. 


A chemical compound of lead that has attained tre- 
mendous commercial importance only in the last few 
years is tetraethyl lead, used as the anti-knock ingre- 
dient in 75 per cent of modern gasoline. It has the 
chemical formula Pb(C.H;), and is the only liquid 
compound of lead that is commercially important. This 
compound is made from an alloy of lead and sodium 
which reacts with ethyl chloride. Although it was un- 
known fifteen years ago, today practically every one 
is familiar with ethyl gasoline which depends upon 
this unusual lead compound for its effectiveness. 


There are many other chemical compounds of lead 
that affect our daily lives to a greater or lesser de- 
gree, such as lead arsenate, one of the most important 
of all insecticides, and basic lead sulfate, another ex- 
tensively used paint pigment. © 


Values of Science Clubs 


Continued from Page Thirty-eight 


Science Clubs Develop Co-operation 


Co-operation is an important factor in good citizen- 
ship. Thus in the science club it serves a twofold 
purpose. 


Freda Cromwell in October, 1938, Hygeia gives an 
account of a science club’s co-operation with the inter- 
ests of an entire city. She tells of the Howard Krauss 
Society’s part in the Pest Control Convention of 1937 
(Memphis), with a notable exhibit including a mos- 
quito float in the Cotton Carnival. Widespread interest 
developed in the William Gorgas Essay Contest, a 
contest on mosquito control. 


Junior Science Fairs encourage co-operative work. 
The New York Institute Science and Engineering 
Clubs have paved the way for a number of years. As 
a result science fairs are spreading throughout the 
country. Pennsylvania had its first one in the Buhl 
Planetarium, Pittsburgh, in April, 1940. The second 
occurred in May, 1941. 


H. C. Wimmer, Altoona, states: “One of our chem- 
istry clubs publishes a quarterly paper called, The 
Filter Paper. It is edited, written, typed, mimeo- 
graphed, and bound by members of the club. It con- 
tains as high as twenty pages in one issue.” This is 
true co-operation. 


Science Clubs Develop Social Values 

Social values, correctly balanced, involve character 
building, correct attitudes, the art of making friends, 
etc. “The individual does not develop character in 
isolation. Contact in social groups is necessary. When 
student groups resemble classes they lose their dis- 
tinctive quality and have outlived their usefulness.” 
E. J. Eaton in Education, October, 1935. 


Zena M. Hunter states: “The presentation of pro- 
grams by representatives of our club at suburban and 
state conferences has upon almost every occasion had 
two effects which are remarkably strong. First, a 
growth in dignity, self-confidence, and pride of achieve- 
ment (as opposed to mere vanity) on the part of the 
demonstrators. Second, a development of pride in our 
own school and a closer loyalty among our members.” 


Science Clubs May Practice and Teach Conservation 


H. C. Wimmer states: “Our Nature Observation 
Club has made and placed at suitable places many 
bird houses. During the winter a very thorough bird 
feeding program is carried out. During Conservation 
Week this group puts up some very practical exhibits 
in the school and store windows, reminding people of 
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the importance of conservation. Some of the better 
speakers appear before service clubs in the city remind- 
ing them of the need for conservation.” 


Conclusion 

The preceding values represent concrete values of 
science clubs to their members. They indicate the 
need for more science clubs. In fact, to many spon- 
sors they represent a professional duty for they serve 
a purpose no matter how small the club or how little 
the approval of the rest of the school. I am inclined 
to feel about science clubs as Mrs. A. B. Comstock felt 
about the teaching of nature education. Mrs. Com- 
stock said, “Do not be afraid to begin. Start some- 
how, even if it is back end foremost!” @ 


LLUSTRATED above is a section of Ward's Ani- 

mal Kingdom Survey Collection consisting of 48 
selected types forming the basis tor a study of ani- 
mal characteristics, classification and relationships. 
A large diagrammatic “tree of animal life” is sup- 
plied with each set. 


Completely labeled, mounted on glass plates . . $25.00 
Labeled but not mounted on glass plates. . . . $15.06 
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WHAT DO YOU THINK? 


In order to give the student a knowledge of science 
subject matter which is better for chemistry, the lecture- 
demonstration or the individual-laboratory method? 
Sister Mary Geraldine Madden, R.S.M., Mt. Aloysius 
Junior College, Cresson, Pa., makes the following evalu- 
ation. Do you agree? 

In favor of lecture-demonstration method: 

More enrichment follows. 

More economical. 

Equally good results achieved with less expense. 

An alert teacher can make the demonstration as 

effective as an individual experiment. 

All are thoughtfully following every detail of the 
experiment. 

In favor of the individual laboratory method: 

Develops initiative and resourcefulness, 

Student activity at a maximum. 

All are participating in an activity, each at his own 
level. 

Motor skill is acquired. 

Facts are best learned by direct observation. 

To carry an individual work to completion without 
aid is a worthwhile achievement. 

Students more readily capture the spirit of chemistry 
and learn cooveration and self-restraint that does 
not come with any demonstration lesson. 

Improved ability to think is achieved through prac- 
tice in solving problems guided by reflective think- 
ing. 
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Glassware 


Continued from Page Forty-five 


cannot be well done in much less than two hours. For 
a graduated scale of such length, the manufacturer 
must calibrate the tube at five or more points in order 
to be certain of accuracy. Obviously he cannot have 
an operator spend two hours on this, and then two 
hours more after the burette has been completed in 
order to check it. Consequently, rapid accurate methods 
have had to be worked out for such jobs. This is true 
of all calibrated apparatus. 


In general, factory methods of calibration are based 
on the transfer of very accurately measured volumes 
of liquid from precise standard measures to the appa- 
ratus being calibrated. To eliminate errors due te ex- 
pansion of glass and liquid, the standard measure, the 
blank being calibrated, and the liquid must all be at 
the same temperature. Errors may be made even then 
if the liquid meniscus is not always read in the same 
manner. Further, unless the glass surface is clean, 
the shape of the meniscus will vary, introducing further 
errors. Figure 3 shows the setup, arranged for cali- 
brating cylinders. Standard volumes are delivered from 
the bulbs into the blanks, and the position of the 
meniscus is marked by a brush made from a single hair. 


Beeswax is used to coat the outside of the glass after 
calibration. Sometimes harder waxes are added during 
hot weather. The lines and inscriptions to appear on 
the finished article are cut through this wax with a fine 
steel point. Automatic machinery has been developed 
for this work for items produced in large quantities. 


For small orders, a hand-operated dividing engine is 
employed for the lines, while a regular jewelers’ en- 
graving machine is adapted for the numbers and other 
descriptive matter. 


Depending on the type of glass to be etched, the 
hydrofluoric acid solution may vary in strength from 
40% to 70°; or more. The etching time varies some- 
what with the glass and the acid strength, about three 
minutes being usual. 


The wax is removed by immersion in hot water. Fol- 
lowing this, the etched marks are filled with an opaque 
material so that they may be distinguished more easily. 
One of the important improvements of late years has 
been the use of powdered glass which is later fused into 
the etched marks at a temperature below the softening 
temperature of the apparatus. 


Since all these operations must have human super- 
vision, there is always a possibility of error. In order 
to guard against inaccurate apparatus being shipped, 
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the better grades are individually recalibrated as a 
final operation. 


Almost any of the methods outlined in this article 
could well be made the subject of much more extended 
treatment. It is hoped that enough has been told to 
indicate that the American laboratory glassware in- 
dustry has achieved much in the past twenty-five years 
and that today it is producing apparatus which is equal 
or superior to any made abroad. @ 


Eleetrieal Particles 
of the Human Breath 


In every exhaled breath of a human being there are 
approximately 200,000,000 particles nearly 100 times 
the diameter of air-molecules. 


Their nature and origin is unknown, but a plausible 
theory is that they are the “smoke” of the fires of 
life, the constant burning of carbohydrates which main- 
tains the temperature of the body. 


Discovery of these hitherto unknown particles was 


announced in May, 1941, by Dr. G. R. Wait, physicist 
of the Department of Terrestrial Magnetism of the 
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Carnegie Institution. He finds that the large charged 
particles breathed from the lungs quickly capture the 
small ions in the air of a room in which several per- 
sons are assembled. They may play a role, as yet 
unknown, as carriers of disease-causing microorgan- 
isms. They explain, Dr. Wait says, why one is able 
to see one’s breath on a frosty morning in an excep- 
tionally clear atmosphere. 


The majority of them appear to be electrified, either 
positively or negatively. There are two ways of 
“counting” them, both of which give about the same 
figure of 200,000,000 per breath. One is by means of 
an adaption of the so-called Wilson cloud chamber 
where air condenses on particles in much the same way 
that clouds are formed in the sky. The other is by 
means of a counting device for electrified particles. 


It long has been known, Dr. Wait explains, that the 
atmosphere is filled with small “ion’—air-molecules 
with outer electrons knocked off from some of their 
atoms by the emanations of radium and thorium in 
the soil and of thoron and radon in the atmosphere 
near the ground. These ions are being formed and 
are destroyed continually by one another and by the 
large ions present in the atmosphere. 


Larger ions result when the relatively large par- 
ticles in the air become electrified. These large ions 
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are especially common in the air of chimneys, exhausts 
of automobiles, etc. They also are found over the sea, 
originating from the salt particles in the spray. 

When the breath is exhaled on a cold morning its 
moisture condenses around such particles. If the air 
were free of them, as in an open, snow-covered coun- 
tryside, on a mountain top or in the desert, it would be 
expected that the breath would be invisible, but it 
never is. The explanation is afforded by Dr. Wait’s 
finding of particles in the exhalation itself. 


A source of small ions is the disintegration of radium 
and thorium in the soil and in their products in the air. 
The first step in this disintegration results in the pro- 
duction of a pure gas, radon or thoron, which is also 
radioactive. When an atom of either of these gases 
“blows up,” it becomes a solid particle again and 
simultaneously sends out a radiation which bombards 
air-molecules along its path. This bombardment sep- 
arates the negative from the positive charge and con- 
verts neutral molecules to electrically charged ones, 
which are called small ions. @ 
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Problem exercises and questions. 


Expiain why it is unnecessary to have a cir- 
culating pump in a hot-water heating system. 
Is smoke pushed or pulled up a chimney? Ex- 
plain. 


Why is the “feeling” of the air in a rocm a poor 


way to estimate the temperature? 

Why is it undesirable to fasten rigidly the 
grate bars in a furnace, or stove? 

Why does the water in a completely filled auto- 
mobile radiator overflow when the engine heats 
up? Do not both the radiator and the engine 
expand when heated? 

If a house is constructed to conserve heat in 
winter, will it not also be warmer in summer? 
Explain. 

What are some practical ways to conserve heat 
in a dwelling in winter? 

Why do such devices as soldering irons, skillets, 
and electric irons usually have wooden handles? 
How does heat travel throughout such devices? 
How does a fireplace heat a room? How has 
their efficiency recently been increased? 

What is heat? What is cold? 

Why are small electric heaters usually con- 
structed with polished, concave metal surfaces 
behind them? 


ADDITIONAL UNIT ACTIVITIES 


. Reading references for the unit. 


Beery, Pauline. Chemistry Applied to Home 
and Community. 1-55; 59-79. 

Greenwood, Ernest. Prometheus, U. S. A. En- 
tire. 

Leonard, Jonathon N. Tools of 


Beery, Pauline, Stuff. 98-126; 127-135. 
Mersereau, S. F. Materials of Industry: Y95- 


row. 


3. Selected motion picture films. 


Eastman: Hot-Air Heating. 
Eastman: Refrigeration. 

Erpi: Distributing Heat Energy. 
Eastman: Fire Prevention. 
Eastman: Fire Protection. 
Eastman: Fire Safety. 

Erpi: Fuels and Heat. 


Eastman: Historical Introduction to Chem- 


istry. 


Erpi: Mole cula) The ory or Matte 

U. S. Bureau of Mines: The Story ot Gaso- 
line. 

U. S. Bureau of Mines: 
U'nse cn 


Carbon Monowide, the 


C. Topics for investigation and oral or written reporis. 


1. Fuels of the future. 

2. The history of the thermometer. 

3. Obtain the current local prices of a number of 
typical fuels. Consult a table of heat values 
and find out the calorific value of each. Pre- 
pare a table showing the number of heat units 

that can be secured in each case for one dollar. 
} SIXTY-FOUR 
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4. Visit a fire station and inquire as to the causes 
of some recent fires in your community. Sug- 
gest ways in which these might have been pre- 
vented. 

5. Make a comparison of the least and the most 
expensive hot air heating systems sold by the 
same company. What are the differences? Do 
the additional advantages of the more expen- 
sive one justify the added cost? 

6. Shall I heat my home by the use of coal, oil, 
or gas? Prepare a sheaf of advertisements 
and selected facts and figures on this question. 

7. Shall I purchase a gas range or an electric 
stove for use in my kitchen? Prepare a sheaf 
of selected advertisements and facts and fig- 
ures on this question. 

8. How shall I select a new gas range for my 
kitchen? Prepare a sheaf of advertisements, 
visit a local dealer and investigate the various 
claims made, and summarize your findings. 

9. Investigate the cost and method of operation 
of an automatic stoker for your furnace. How 
should it affect the cost of heating? 


lD. Suggested projects, posters, charts, experiments. 


1. Prepare a wall chart for your classroom on 
“What Comes From Coal.” 

2. Prepare a wall chart for your classroom on 
“What Comes From Petroleum.” 

3. Prepare a display of as many cheinical ele- 
ments as you can obtain. 

1. Prepare a fusible alloy and demonstrate its 
use in sprinkler heads. 

5. Investigate methods of fire-proofing fabrics. 
Plan an experiment and demonstrate your find- 
ings to the class. 

6. Posters on the following topics would be inter- 

esting to prepare and would have great educa- 

tional value: 

(a) Means of saving fuel in heating a home. 

(b) Means of saving gas in the home. 

(c) A drawing and explanation of the soda- 
acid fire extinguisher. 

(d) A concise list of fire prevention and fire 
safety rules for the home. 

Investigate what literature the U. S. Printing 

Office has pertaining to topics within the unit. 

Write to the Superintendent of Documents for 

copies and make them available for class ref- 

erence, 


“The man who has found something never before 
found by anyone else is never quite the same again. 
In his private opinion, he has won his academic spurs 
and the right to fall in behind the masterly cavalcade 


I know 


has ridden on before, making history. 


of no other way to achieve the same results.” 


—ROBERT T. HANCE. 
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Practical - Inexpensive 
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